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1 INTRODUCTION

This report contains a summary of the Light Detection and Ranging (LiDAR) data acquisition and
processing for the project area to include the Territory of Guam. The United States Geological
Survey (USGS) requires the LIDAR data to aid in analysis of land use, hydrologic, vegetation and
recreational management.

1.1 Contact Info

Questions regarding the technical aspects of this report should be addressed to:
Aero-Metric, Inc.

4020 Technology Parkway

Sheboygan, WI 53083

Attention: Chris Guy (LiDAR Manager)
FAX: 920-457-0410
Email:cquy@aerometric.com

1.2 Purpose

AeroMetric, Inc. acquired high accuracy LiDAR data of the Territory of Guam for the USGS in
accordance with requirements specified to produce such a dataset as outlined in contract ID
G10PC00025 and as defined by United States Geological Survey National Geospatial Program
Base LIiDAR Specification, Version 13 (ILMF).

1.3 Project Locations

The Territory of Guam is an island at the south end of the Marianas island chain in the North Pacific
Ocean. The project includes acquisition of the entire island, approximately 211 square miles (550
square kilometers). ltem 3.a shows a graphic of the area of acquisition.

1.4 Time Period

Scheduled flight missions were frequently impeded by weather, (i.e. cloud cover). Numerous
missions were logged over a period of one year to include the whole project area. See ltem 3.a for
a graphic of the acquisition.

LiDAR data acquisition for complete coverage of the project was acquired at intervals from January
18, 2012 to January 20, 2012, then February 18, 2012 to February20, 2012, then December 18,
2012 to December 31, 2012 and January 4, 2013 to February 9, 2013. The flight logs can be found
in Section 7 of this document.

Project data includes twenty-five (25) flight missions totaling four hundred thirty-four (434)
flightlines.



1.5 Project Scope

Data collection was accomplished by the staff of AeroMetric, Inc. Multiple flights were required to
collect LIDAR data coverage of the entire Territory of Guam.

As documented in the Task Order, collected data was to achieve a Fundamental Vertical Accuracy
(FVA) of 24.5 (0.80 ft)cm at a 95% confidence level, from an RSME of 12.5 (0.41 ft) in the open
terrain land cover category based on a Triangulated Integrated Network (TIN) of the LiDAR points.
And to achieve the same values from Digital Elevation Models (DEM) derived from LiDAR data.

Consolidated Vertical Accuracy (CVA) is to achieve 36.3 cm (1.19 ft) at 95th Percentile based on
the DEM.

Supplemental Vertical Accuracy (SVA) has a target for each of the ground cover category of 36.3
cm (1.19 ft) at 95th Percentile.

Ground cover categories are Bare Earth/Open Terrain, Urban, Tall Weeds, Brush, and Forest.

Section 5.6 contains the vertical accuracy assessment result values.



2 GEODETIC CONTROL

Field survey notes covering ground point collection are included in Section 10 of this document
along with NGS data sheets and constrained adjustment sheets.

Ground survey was performed by AeroMetric, Inc under Task Order No. G11PD01563, and
Contract No. G10PC00025 between February 29, 2012 and March 8, 2012. AeroMetric, Inc
collected check points in various land cover categories for data calibration and vertical assessment
analysis. Ground control check points are compared to airborne data. The comparison of vertical
differences provides for calculation of vertical accuracies in the various land cover categories.

2.1 Network Scope

Base horizontal control for the check point surveys consisted of two NGS CORS stations: GUAM
and GUUG.

Horizontal control is referenced to the Universal Transverse Mercator (UTM) Coordinate System —
Zone 55, based on the World Geodetic System of 1984 (WGS84). Final coordinates are published
in meters.

Base vertical control for the check point surveys consisted of four NGS First Order, Class Il
stations: BEACH, GGN 0001, GGN 2205 and YIGO GG. The NGS Geoid Model GEOID09-GUAM
was then applied to the computed ellipsoid heights that approximate the Guam Vertical Datum of
2004.

Vertical control is based on the Guam Vertical Datum of 2004 (GUVDO04).

NGS recovery sheets are located in Section 10 of the Control Survey Report.

2.2 Network Computations

GPS measurements were done in two stages. Initial computations were done with LEICA Geo
Office (LGO), version 4.0. LGO permits the conversion of raw satellite data collected by the
receivers to a meaningful coordinate difference between points (baseline solutions). Once the
baseline solutions were determined, they were input into the GeoSurv-Geolab2 series of programs
(Geolab version 2.4d). An adjustment was performed for analysis and quality closure holding the
position and elevation of GUAM fixed, as shown below.



HORIZONTAL CLOSURES (in meters)

STATION NORTHING EASTING LINEAR DISTANCE PROPORTION

GUUG 0.003 0.028 0.028 18682.7 1: 663000

VERTICAL CLOSURES (in meters)

ADJUSTED PUBLISHED ALLOWABLE 3*°
STATION ELEVATION ELEVATION DIFFERENCE DISTANCE ORDER CLOSURE
BEACH 1.828 1.858 0.030 34307.2 0.070
GGN 0001 10.788 10.752 0.036 19233.1 0.053
GGN 2205 104.917 104.971 0.054 32942.5 0.069
YIGO GG 140.733 140.779 0.046 6148.7 0.030

* Ellipsoid Height

All the published control values were held in the fully constrained scaled least squares base
network adjustment that was used to derive the Ground Control Checkpoints. NGS vertical control
station NCS was also observed, but not constrained as its position differed by more than 0.5m from
published.

The final WGS84 horizontal network adjustment and the final GUVDO04 vertical network adjustment
were computed separately due to their different datum ellipsoids.



3 LiDAR ACQUISITION AND PROCEDURES

3.1 Acquisition Time Period

LiDAR data acquisition and Airborne GPS control were completed on four occasions between
January 2012 and January 2013. Data of four hundred thirty-four (434) flightlines, twenty-five (25)
flight missions, are included in the project.

3.2 LiDAR Planning

The LiDAR data for this project was collected with aircraft operated by AeroMetric, Inc. The aircraft
is equipped with LIDAR sensor systems as well as systems to collect GPS and IMU positioning
data during flight. All flight planning and flights were completed using Optech ALTM-Nav, version
2.1.25b (flight planning and LiDAR control software). Plan version 5.97 in .pin files.

Acquisition parameters

Flying Height (Above mean sea level) 450 - 600 m
Pulse Rate Frequency 70 kHz
Mirror Scan Rate Frequency 45 Hz

Scan Angle (degrees) 22°

Ground Speed 160 kts
Nominal Point Spacing/meter 1.0 m

Item 3.2 Acquisition details of flights.

3.3 LiDAR Acquisition

Data acquired from twenty-five (25) flight missions were utilized to provide project area coverage.
The missions were flown using the values in the chart above in Item 3.2. A graphic of the
acquisition missions or flight lines follow as Item 3.a. Section 7 contains the flight logs.

Optech Gemini sensors were used on board a Piper Navajo Twin. Airborne GPS and IMU position
and trajectory data of the LIDAR sensor were also acquired during the time of flight.

Missions were typically four to five hours long. Before take-off, the LIDAR system and the Airborne
GPS and IMU system were initialized for a period of five minutes and in operation after landing for
another five minutes. The missions acquired data according to the planned flight lines and included
a minimum of one (usually two) cross flights. The cross flights were flown perpendicular to the
planned flight lines and their data used in the in-situ calibration of the sensor.



United States Geologi fGuam LiDAR k Order G11PDO1189 JULY 2013

“Chalan Pago Ordotis &,

Guam

L

3.a Acquisition areas indicating flight lines relative to the surface.
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3.4 LiDAR Trajectory Processing

Missions were processed using Continuously Operating Reference Stations (CORS) base stations.
Flights utilized the two stations on the island: GUAM and GUUG. The GUAM station is near Potts
Junction at the north end of the island. The GUUG station is at the University of Guam, in the
central part of the island. Item 4.a illustrates locations of the CORS sites relative to the project area.
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4.a Relative locations of collected ground survey check points used in calibration of data
(blue points), and location of the CORS used, GUAM and GUUG (pink points).



4 QC SURVEYS

A field survey was performed by AeroMetric Inc between February 29, 2012 and March 8, 2012.
One hundred fifty-three (133) check points were collected to be used to calibrate and evaluate
airborne LiDAR data in various land coverage categories throughout the island of Guam. Locations
of survey points used in calibration are illustrated in ltem 4.a.

See Section 10 for further details of the ground survey control data.



5 FINAL LiDAR PROCESSING

5.1 ABGPS and IMU Processing
Airborne GPS

Applanix - POSGPS

Utilizing carrier phase ambiguity resolution on the fly (i.e., without initialization), the solution to sub-
decimeter kinematic positioning without the operational constraint of static initialization as used in
semi-kinematic or stop-and-go positioning was utilized for the airborne GPS post-processing.

The processing technique used by Applanix, Inc. for achieving the desired accuracy is Kinematic
Ambiguity Resolution (KAR). KAR searches for ambiguities and uses a special method to evaluate
the relative quality of each intersection (RMS). The quality indicator is used to evaluate the
accuracy of the solution for each processing computation. In addition to the quality indicator, the
software will compute separation plots between any two solutions, which will ultimately determine
the acceptance of the airborne GPS post processing.

Inertial Data

The post-processing of inertial and aiding sensor data (i.e. airborne GPS post processed data) is to
compute an optimally blended navigation solution. The Kalman filter-based aided inertial navigation
algorithm generates an accurate (in the sense of least-square error) navigation solution that will
retain the best characteristics of the processed input data. An example of inertial/GPS sensor
blending is the following: inertial data is smooth in the short term. However, a free- inertial
navigation solution has errors that grow without bound with time. A GPS navigation solution exhibits
short-term noise but has errors that are bounded. This optimally blended navigation solution will
retain the best features of both, i.e. the blended navigation solution has errors that are smooth and
bounded. The resultant processing generates the following data:

o ....Position:........ccccvvviiiiinnns Latitude, Longitude, Altitude

o ....VeloCity:....coovverriiiiiiininns North, East, and Down components
o ....3-axis attitude:. ................ roll, pitch, true heading

o ....Acceleration:................... X, Y, Z components

o ....Angular rates: ................. X, Y, Z components

The Applanix software, version 4.4, was used to determine both the ABGPS trajectory and the
blending of inertial data.

The airborne GPS and blending of inertial and GPS post-processing were completed in multiple
steps.

1. The collected data was transferred from the field data collectors to the main computer. Data was
saved under the project number and separated between LIDAR mission dates. Inside each mission
date, a sub-directory was created with the aircraft’s tail number and an A or B suffix was attached
for the time of when the data was collected. Inside the tail number sub-directory, five sub-
directories were also created EO, GPS, IMU, PROC, and RAW.

2. The aircraft raw data (IMU and GPS data combined) was run through a data extractor program.
This separated the IMU and GPS data. In addition to the extracting of data, it provided the analyst
the first statistics on the overall flight. The program was POSPac (POS post-processing PACkage).

3. Executing POSGPS program to derive accurate GPS positions for all flights: Applanix POSGPS



The software utilized for the data collected was PosGPS, a kinematic on- the-fly (OTF) processing
software package. Post processing of the data is computed from each base station (Note: only
base stations within the flying area were used) in both a forward and backward direction. This
provides the analyst the ability to Quality Check (QC) the post processing, since different
ambiguities are determined from different base stations and also with the same data from different
directions.

The trajectory separation program is designed to display the time of week that the airborne or
roving antenna traveled, and compute the differences found between processing runs. Processed
data can be compared between a forward/reverse solution from one base station, a reverse
solution from one base station and a forward solution from the second base station, etc. For the
Applanix POSGPS processing, this is considered the final QC check for the given mission. If wrong
ambiguities were found with one or both runs, the analyst would see disagreements from the
trajectory plot, and re-processing would continue until an agreement was determined.

Once the analyst accepts a forward and reverse processing solution, the trajectory plot is analyzed
and the combined solution is stored in a file format acceptable for the IMU post processor.

Please see Section 8 of the control report for the final accepted trajectory plots.

4. When the processed trajectory (either through POSGPS) data was accepted after quality control
analysis, the combined solution is stored in a file format acceptable for the IMU post processor (i.e.
POSProc).

5. Execute POS Proc. POS Proc comprises a set of individual processing interface tools that
execute and provide the following functions:

The diagram below shows the organization of these tools, and is a function of the POSProc
processing components.
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Integrated Inertial Navigation (iin) Module.

The name jin is a contraction of Integrated Inertial Navigation. iin reads inertial data and aiding data
from data files specified in a processing environment file and computes the aided inertial navigation
solution. The inertial data comes from a strapdown IMU. jin outputs the navigation data between
start and end times at a data rate as specified in the environment file. jin also outputs Kalman filter
data for analysis of estimation error statistics and smoother data that the smoothing program smth
uses to improve the navigation solution accuracy.



iin implements a full strapdown inertial navigator that solves Newton’s equation of motion on the
earth using inertial data from a strapdown IMU. The inertial navigator implements coning and
sculling compensation to handle potential problems caused by vibration of the IMU.

Smoother Module (smth).

smth is a companion processing module to iin. smth is comprised of two individual functions that
run in sequence. smth first runs the smoother function and then runs the navigation correction
function.

The smth smoother function performs backwards-in-time processing of the forwards-in-time
blended navigation solution and Kalman filter data generated by iin to compute smoothed error
estimates. smth implements a modified Bryson-Frazier smoothing algorithm specifically designed
for use with the jin Kalman filter. The resulting smoothed strapdown navigator error estimates at a
given time point are the optimal estimates based on all input data before and after the given time
point. In this sense, smth makes use of all available information in the input data. smth writes the
smoothed error estimates and their RMS estimation errors to output data files.

The smth navigation correction function implements a feedforward error correction mechanism
similar to that in the iin strapdown navigation solution using the smoothed strapdown navigation
errors. smth reads in the smoothed error estimates and with these, corrects the strapdown
navigation data. The resulting navigation solution is called a Best Estimate of Trajectory (BET), and
is the best obtainable estimate of vehicle trajectory with the available inertial and aiding sensor
data.

The above mentioned modules provide the analyst the following statistics to ensure that the most
optimal solution was achieved: a log of the iin processing, the Kalman filter Measurement
Residuals, Smoothed RMS Estimation Errors, and Smoothed Sensor Errors and RMS.



5.2 LiDAR “Point Cloud” Processing

The ABGPS/IMU post processed data along with the LIDAR raw measurements were processed
using Optech Incorporated’s ASDA software. This software was used to match the raw LiDAR
measurements with the computed ABGPS/IMU positions and attitudes of the LiDAR sensor. The
result was a “point cloud” of LIDAR measured points referenced to the ground control system.

5.3 LIDAR CALIBRATION
Introduction

The purpose of the LIiDAR system calibration is to refine the system parameters in order for the
post-processing software to produce a “point cloud” that best fits the actual ground.

The following report outlines the calibration techniques employed for this project.
Calibration Procedures

All Companies involved in collection routinely performs two types of calibrations on its airborne
LiDAR system. The first calibration, system calibration, is performed whenever the LIiDAR system is
installed in the aircraft. This calibration is performed to define the system parameters affected by
the physical misalignment of the system versus aircraft. The second calibration, in-situ calibration,
is performed for each mission using that missions data. This calibration is performed to refine the
system parameters that are affected by the on site conditions as needed.

System Calibration

The system calibration is performed whenever the LIDAR system is installed in the aircraft.
This calibration is performed to define the system parameters affected by the physical
misalignment of the system versus aircraft. The main system parameters that are affected are the
heading, pitch, roll, and mirror scale.

The system calibration is performed by collecting data over a known test site that incorporates
a flat surface and a large, flat roofed building. A ground survey is completed to define the flat
surface and the building corners. The processed LIiDAR data and ground survey data is input into
TerraSolid's TerraMatch software to determine the systematic errors. The system parameters are
then corrected according to the determined errors and used in the processing of future LIDAR
acquisition missions

In-situ Calibration

The in-situ calibration is performed as needed using the mission’s data. This calibration is
performed to refine the system parameters that are affected by the on site conditions.

For each mission, LiDAR data for at least one cross flight is acquired over the mission’s acquisition
site. The processed data of the cross flight is compared to the perpendicular flight lines using either
the Optech proprietary software or TerraSolid's TerraMatch software to determine if any systematic
errors are present. In this calibration, the data of individual flight lines are compared against each
other and their systematic errors are corrected in the final processed data.
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5.4 LiDAR Processing

The LAS files are imported, verified, and parsed into manageable, tiled grids using GeoCue version
2012.1.27.7. GeoCue allows for ease of data management and process tracking.

Relative accuracy of flightline to flightline alignment is assessed. Item 5.4.a illustrates relative
vertical alignment of flightlines.

Green indicates a flightline comparison of less than 0.05 m;
Yellow 0.05- 0.1 meters

Orange 0.1-0.15 meters;

Red 0.15-0.20 meters

Magenta 0.20 meters or greater.

Areas containing dense vegetation coverage or inundation from water will show a greater elevation
offset then is actually present in the ground data. This is due to these regions having a high number
of returns from vegetation or non-ground objects and few returns from the ground causing the
elevation offset to be exaggerated in the relative accuracy assessment procedure.

5.4.a Relative Accuracy assessment



A few tiles are evaluated to ensure that the desired point density has been met. ltem 5.4.b
illustrates tiles analyzed for point density. Aerometric utilizes proprietary software to complete this
task. A grid, sized according to the USGS version 13 specifications, based on the nominal post
spacing, is used for point analysis. The USGS version 13 specification allows that a grid size up to
2 times the nominal post spacing be used. Point density is analyzed on the basis of this grid space
size or cell and the result indicates the point density of the sampled tiles.

5.4.b Locations of sampled tiles in point density analysis.

Thirty-one tiles were analyzed.

2.0 meter grid size/point spacing)
Total number of cells: 17348100
Total number of cells with one or more points: 16999941
Percentage of cells with 1 point or more: 97.99%

Once both the accuracy between swaths and data density is accepted an automated classification
algorithm is performed using TerraSolid’s TerraScan, version 013.011. This produces the majority
of the bare-earth datasets. Further, the data is processed to classify specific vegetation classes and
man-made structures.

The remainder of the data is classified using manual classification techniques. The majority of the
manual editing involves changing points initially classified as ground (class 2), to unclassified or
non-ground (class 1). Erroneous low points and high points, including clouds, are classified to
Noise (class 7).



5.5 Check Point Validation

To ensure position of the assembled data it is verified against surveyed ground control data.
TerraScan computes the vertical differences between surveyed ground control points and LiDAR
collected points.

Check points are surveyed within the project area to provide calibration checks of the LIiDAR point
cloud. A report indicating comparative positional statistics is produced when LiDAR has been
adjusted to control and can be found in Section 9, of this report.

Twenty-eight (28) ground check points were made across the project area to be used in adjusting
the data to position. These twenty eight points were collected by AeroMetric, Inc as part of the one
hundred thirty-three (133) control points collected for the project as described in Section 4, acquired
from February 29, 2012 and March 8, 2012. Twenty-eight (28) survey points for Lidar calibration
and twenty point (20) for the aerial photogrammetry in the project.

5.6 Vertical Accuracy Assessment

Vertical accuracy assessment is conducted by comparing ground survey check point z values to
processed LiDAR data z values by horizontal proximity. Differences in z values are calculated to
express an RMSEz value.

The Fundamental Vertical Accuracy (FVA) of the LAS data achieved 15.7 cm at a 95% confidence
level with an RMSE of 8.0 cm utilizing twenty-one (21) Open Terrain ground survey check points
compared to a Triangulated Integrated Network (TIN) of the LiDAR points.

FVA Open Terrain 15.7 cm (21) checkpoints
RMSE Open Terrain 8.0 cm

The Supplemental Vertical Accuracy (SVA) and Consolidated Vertical Accuracy (CVA) results are
in the following table. Ground survey check points made in various ground cover categories are
compared to Digital Elevation Models (DEM) derived from the LIiDAR data.

FVA Open Terrain 17.1 (21) checkpoints
CVA All categories 21.8 cm (105) checkpoints
SVA Open Terrain 15.4 cm (21) checkpoints
SVA Urban 9.9 cm (20) checkpoints
SVA Tall Weeds 30.0 cm (22) checkpoints
SVA Brush 22.7 cm (20) checkpoints
SVA Forest 15.2 cm (22) checkpoints

See Section 10 for details of the ground survey control data.



5.7 LiDAR Data Delivery

Raw point cloud data supplied is in the following format:

e LAS, version 1.2
e GPS times adjusted to GPS Absolute
e Full swaths and delivered as 1 file per swath which did not exceed 2 gigabytes.

Classified point cloud data is also being supplied using the following criteria.
e LAS, version 1.2 in 1500 meter grid

e GPS times adjusted to GPS Absolute
e Classification scheme:

o 1 —Processed, but unclassified

o 2 - Bare Earth, Ground

o 3 - Low Vegetation

o 4 — Medium Vegetation

o 5 —High Vegetation

o 6 —Building

o 7 —Noise (Low or High, Manually identified, if needed)
o 9-Water

O

10 — Ignored Ground (Breakline proximity)

Deliverables:
Break line polygons are collected in a Microstation environment to the project specifications using
heads up and stereo techniques for collection of drainage and hydro features. They are checked for

QC/QA. Upon acceptance the breaklines, either polygons or lines, are translated into ARC and
imported to the final geo-database as separate features in ESRI standard.

Ground survey point locations in ESRI shapefile format.
Calibrated LIiDAR points as full swaths per flightline.

Classified points as LAS following the standard established by The American Society for
Photogrammetry and Remote Sensing (ASPRS) for LAS data on a per tile basis.

Bare earth Digital Elevation Models (DEM), hyrdo flattened on a per tile basis.
Intensity raster images are produced from all points through GeoCue.

Road center lines of major roads (surfaced and marked), as an ESRI shapefile.
Forest canopy (major areas of dominant cover), as an ESRI shapefile

Building foot prints (structures over 10 square meters), as an ERSI Shapefile



5.8 Conditions Affecting Final Data

Rapid cloud development and frequently changing weather conditions caused numerous interruptions
and delays in planned flight missions. Missions were attempted at different intervals during the dry
season from December through February in 2012. Further missions were required in 2013.

Flight missions and multiple flightlines were made at various times. The perceived shoreline in the data
along the coast will vary with season and tidal influence. Shorelines are adjusted to reduce and to smooth
the transition across flightlines and indicate a more predictable shoreline.

Much of the vegetation has no ‘leaf off’ period. This dense vegetation layer can reduce the quantity of
‘ground returns’ which can affect data accuracy in that area.



6 CONCLUSION

Sound procedures and use of new technologies ensure this project data will serve the United
States Geological Survey and all users of the provided LIiDAR derivative products well into the
future. The models produced are accurate and representative of surface conditions at the time of
data acquisition on Guam.
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7 FLIGHT LOGS
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9 CONTROL REPORT QA QC

Output Control Report on check points collected across the Guam project area and used to

calibrate LIDAR data position.

:\1111105\Lidar\000 Geomatics For LiDAR\AME control WGS84 UTM55m GUVD04.txt
Northing

Number

Average dz
Minimum dz
Maximum dz
Average magnitude
Root mean square
Std deviation

Eas

246973.
272398.
271355.
266565.
247366.
262290.
248372.
246915.
267776.
267550.
259656.

256090

265601.
265448.
251943.
252724.
268214.
274526.
265666.
263669.
257092.
257681.
258541.
255972.
256565.
256196.
245808.
245453.

+0.
-0.
+0.
0.
0.
0.

ting

739
983
754
795
653
930
377
496
244
017
492
.205
725
893
028
478
501
686
648
808
121
434
425
024
184
354
368
555

013
119
160
053
068
068

1467932.
1497244.
.229
1505769.
1467756.
1494518.
1483686.
1468080.
1508925.
.269
1482946.
1469173.
1489495.
1489217.
1482157.
1489156.
1491282.
1499644.
1496070.
1495413.
1490888.
1472525.
1478112.
1468324.
1484084.
1490372.
1489687.
1478689.

1497281

1491974

997
652

159
799
591
656
623
382

415
415
224
911
023
902
915
765
564
785
655
907
142
086
968
327
940
677

Known 7

148.
135.

111.
105.
149.
167.
27.
159.
98.
70.

104.

92.
53.

Laser 7

148.
135.

111.
105.
149.
167.
27.
159.
98.
70.

104.

92.
53.

Dz
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US Geological Survey
NGTOC |11, Rolla, MO

Idand of Guam

GPS Ground Survey Report

AERO-METRIC, INC.
4020 Technology Parkway
Sheboygan, W1 53083

AERO-METRIC Project No. 1-111105
Abstract

Aero-Metric, Inc. established accurate photo control coordinates for the Island of Guam. The information alows
photogrammetrists to position aeria photography and LiDAR data and maintain the standards published by the
Federal Geographic Data Committee. One hundred fifty-three (153) ground control points (checkpoints) were
established to validate the accuracy of the photographic and LiDAR products.

Ground control surveys were completed between February 29 and March 8, 2012.

The ground control surveys were completed for the project site, under Task Order No. G11PD01563, Contract
No. G10PC00025 entered into on September 19, 2011 between the US Geologica Survey — NGTOC |11 and
Aero-Metric, Inc.

General Outline
e  GPS equipment utilized for project.

GPS measurements used Wild/Leica System 500 receivers to support the ground checkpoint surveys. The
Wild/Leica System 500’ s are dual frequency, multi-channeled receivers.

GPS equipment used to facilitate the GPS processing (i.e. that were incorporated into the GPS adjustment)
included an ASHTECH UZ-12 receiver and a Trimble NETRS5 receiver as downloaded through the
Nationa Geodetic Survey (NGS) Continuously Operated Reference Stations (CORS) web site.

e  Conditions Affecting Progress.

CORS station GUUG was not recording data during parts or all of Julian days 61 through 64 causing a
change in planned GPS sessions.

Data collected on February 29 and March 1 did not post process as expected. Solar effects due to the
proximity to the equator and inconsistent data from GUUG are possible causes that effected the baseline
processing. The problems were eliminated by increasing the observation times and shortening the
baseline distances.

Horizontal and Vertical Control

Base horizonta control for the check point surveys consisted of two NGS CORS stations: GUAM and GUUG.

Horizontal control is referenced to the Universal Transverse Mercator (UTM) Coordinate System — Zone 55,
based on the World Geodetic System of 1984 (WGS84). Final coordinates are published in meters.

Base vertical control for the check point surveys consisted of four NGS First Order, Class || stations:. BEACH,
GGN 0001, GGN 2205 and YIGO GG. The NGS Geoid Model GEOID09-GUAM was then applied to the
computed ellipsoid heights that approximate the Guam Vertical Datum of 2004.



Vertical control is based on the Guam Vertical Datum of 2004 (GUVDO04).

NGS recovery sheets are located in Section 2 of the Control Survey Report.

Ground Computations

GPS measurements were done in two stages. Initial computations were done with LEICA Geo Office
(LGO), version 4.0. LGO permits the conversion of raw satellite data collected by the receiversto a
meaningful coordinate difference between points (baseline solutions). Once the baseline solutions were
determined, they were input into the GeoSurv-Geol ab2 series of programs (Geolab version 2.4d). An
adjustment was performed for analysis and quality closure holding the position and elevation of GUAM
fixed, as shown below.

HORI ZONTAL CLOSURES (i n neters)

STATI ON NORTHI NG EASTI NG LI NEAR DI STANCE PROPCORTI ON

GUUC 0. 003 0. 028 0. 028 18682. 7 1: 663000

VERTI CAL CLOSURES (in neters)

ADJUSTED PUBLI SHED ALLOMBLE 3¢
STATI ON ELEVATI ON ELEVATI ON DI FFERENCE DI STANCE ORDER CLOSURE
BEACH 1.828 1.858 0. 030 34307. 2 0. 070
GGN 0001 10. 788 10. 752 0. 036 19233.1 0. 053
GGN 2205 104. 917 104.971 0. 054 32942.5 0. 069
YI GO GG 140. 733 140. 779 0. 046 6148.7 0. 030

All the published control values were held in the fully constrained scaled |east squares base network
adjustment that was used to derive the Ground Control Checkpoints. NGS vertica control station NCS
was also observed, but not constrained as its position differed by more than 0.5m from published.

The finad WGS84 horizonta network adjustment and the final GUV D04 vertica network adjustment were
computed separately due to their different datum ellipsoids.

Point Types

A minimum of 20 ground check points were observed in five different land cover categories (open terrain, urban,
tall weeds, brush, forested) to be used by USGS for LiDAR assessment. Another 20 photo identifiable check
points were observed in open terrain to be used by USGS for ortho-photo validation. In addition to the
previously mentioned 105 points, another 28 photo identifiable control points were observed for Aero-Metric’s
use in controlling the photography and LiDAR data.

Comments
If you should have any questions about the Survey Control Report provided please contact:

AERO-METRIC, INC.
Attn: Robert Merry

4020 Technology Parkway
Sheboygan, WI 53083
(920) 457-3631
rmerry@aerometric.com




3/3/12 DATASHEETS

The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

DATABASE = NGSIDB , PROGRAM = datasheet95, VERSION = 7.87.6

1 National Geodetic Survey, Retrieval Date = MARCH 3, 2012

TW0372 EE I R b i b I b b b b b b b b b b b b b S b b b b b b b b b b b I b b b b b I b b b b b b b b b b b b b b b d b b b b
TW0372 DESIGNATION - BEACH

TW0372 PID - TW0372

TW0372 STATE/COUNTY- GU/GUAM

TW0372 USGS QUAD - AGAT (1975)

TW0372

TW0372 *CURRENT SURVEY CONTROL

TW0372

TW0372* NAD 83(1993)- 13 21 52.39964 (N) 215 20 59.17530 (W) ADJUSTED
TW0372* GUVDO4 - 1.858 (meters) 6.10 (feet) ADJUSTED
TW0372

Tw0372 EPOCH DATE - 2004.00

TW0372 X - =-5,062,302.089 (meters) COMP
TW0372 Y - 3,590,915.720 (meters) COMP
TW0372 Z - 1,464,686.808 (meters) COMP
TwW0372 LAPLACE CORR- 2.67 (seconds) DEFLECO9
TW0372 ELLIP HEIGHT- 55.829 (meters) (06/10/05) ADJUSTED
TW0372 GEOID HEIGHT- 53.97 (meters) GEOIDO9
TwW0372 HORZ ORDER - A

TW0372 VERT ORDER - FIRST CLASS II

TW0372 ELLP ORDER - THIRD CLASS II

TW0372

TW0372.The horizontal coordinates were established by GPS observations
TW0372.and adjusted by the National Geodetic Survey in June 2005.

TW0372

TWO0372.The horizontal coordinates are valid at the epoch date displayed above
TW0372.which is a decimal equivalence of Year/Month/Day.

TW0372

TWO0372.The orthometric height was determined by differential leveling and
TW0372.adjusted in May 2005.

TWO0372
TW0372.The X, Y, and Z were computed from the position and the ellipsoidal ht.
TW0372
TW0372.The Laplace correction was computed from DEFLEC09 derived deflections.
TW0372

TW0372.The ellipsoidal height was determined by GPS observations
TW0372.and is referenced to NAD 83.

TWO0372

TWO0372.The geoid height was determined by GEOIDO09.

TWO0372

TW0372; North East Units Scale Factor Converg.
TWO0372;UTM 55 - 1,478,657.878 245,500.540 MT 1.00040130 -0 32 36.4
TWO0372

TW0372! - Elev Factor x Scale Factor = Combined Factor
TWO0372!UTM 55 - 0.99999122 «x 1.00040130 = 1.00039252

TWO0372

TWO37 2 | === ————mmmmm
TW0372| PID Reference Object Distance Geod. Az |
TWO0372 | dddmmss.s |
TWO0372| DK2734 HAFA 397.083 METERS 00840 |

www.ngs.noaa.gov/cgi-bin/ds_desig.prl 1/3



3/3/12
TWO0372] DK2738 GGN

1998

DATASHEETS
285.930 METERS 01241 |

TIWO37 2 | mm == mm m o m e

TWO0372

TWO0372

TW0372

TW0372 NAD 83(199
Tw0372 ELLIP H (1
TW0372 GU1963
TW0372

TW0372.Superseded values are
TW0372.NGS no longer adjusts

3)- 13 21

1/30/94)

- 13 21

SUPERSEDED SURVEY CONTROL

52.40879 (N) 215 20 59.15822 (W) AD(1993.62) 1
56.405 (m) GP(1993.62) 5 1
47.23330(N) 215 21 07.87167 (W) AD( ) 2

not recommended for survey control.
projects to the NAD 27 or NGVD 29 datums.

TW0372.8ee file dsdata.txt to determine how the superseded data were derived.

TWO0372

TW0372 U.S. NATIONAL GRID SPATIAL ADDRESS: 55PBQ4550078657 (NAD 83)

TWO372

TWO0372 MARKER: DS
TW0372 SETTING: 7
TWO0372_SP_SET: IN

TW0372 STAMPING: BEACH 1963

TW0372_MARK LOGO:
TW0372 PROJECTION:
TW0372 MAGNETIC: N
TW0372 STABILITY:
TWO372+STABILITY:
TW0372_ SATELLITE:
TWO372+SATELLITE :
TWO372

TW0372 HISTORY
TW0372 HISTORY
TW0372 HISTORY
TW0372 HISTORY
TW0372 HISTORY
TW0372 HISTORY
TW0372

TW0372

TW0372

TRIANGULATION STATION DISK

= SET IN TOP OF CONCRETE MONUMENT
PREFABRICATED CONCRETE BLOCK

GU
FLUSH

= NO MAGNETIC MATERIAL

C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
SURFACE MOTION

THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
SATELLITE OBSERVATIONS - July 19, 2007

- Date Condition Report By
- 1963 MONUMENTED GUGS

- 19930804 GOOD NOS

- 20040503 GOOD GUAMLM

- 20070715 GOOD GUAMLM

- 20070719 GOOD USACE

STATION DESCRIPTION

TWO0372'DESCRIBED BY GUAM GEODETIC SURVEY 1963 (NES)
TWO0372'THE STATION IS 1-1/2 MILES SOUTHWEST OF AGAT, ON THE WEST RIGHT OF
WAY 2, AND 100 FEET NORTH OF THE EXIT GATE TO NIMITZ

TWO372'WAY OF HIGH
TWO0372'"'BEACH PARK.
TWO0372"

TWO0372'TO REACH THE STATION FROM THE MAIN INTERSECTION -Y INTERSECTION-
TWO372'AT THE NORTH EDGE OF AGAT, GO SOUTHERLY ON HIGHWAY 2 FOR 1.8 MILES
TW0372'TO THE NIMITZ BEACH PARK ENTRANCE ON THE RIGHT. CONTINUE SOUTH
TWO0372'ON HIGHWAY 2 FOR 0.05 MILE TO THE STATION ON THE RIGHT.

TW0372"

TWO372'STATION MARK IS A STANDARD GUAM GEODETIC TRIANGULATION DISK

TWO0372'STAMPED---BEACH 1963,

ENCLOSED IN A CAST IRON HOUSING WHICH IS

TWO0372'SURROUNDED BY CONCRETE AND PROJECTS 1 INCH. IT IS 93 FEET NORTH
TWO372'NORTHEAST OF THE OF THE NORTH GATE POST AT THE PARK EXIT, 79 FEET
TWO372'NORTH OF A POWER POLE WITH A TRANSFORMER, 35 FEET WEST OF THE
TWO372'CENTER OF HIGHWAY 2 AND 4 FEET EAST OF THE PARK FENCE.

TW0372
TWO0372
TWO0372

STATION RECOVERY (1993)

TWO0372'RECOVERY NOTE BY NATIONAL OCEAN SERVICE 1993 (JGF)
TWO0372'"'RECOVERED AS DESCRIBED.

TW0372
TW0372
TWO0372

STATION RECOVERY (2004)

TWO0372'RECOVERY NOTE BY GUAM DEPARTMENT OF LAND MANAGEMENT 2004 (TJT)

www.ngs.noaa.gov/cgi-bin/ds_desig.prl

2/3
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DATASHEETS

TWO0372'GENERAL STATION LOCATION- THE STATION IS LOCATED IN THE MUNICIPALITY
TWO0372'OF AGAT.

TWO0372"

TWO0372'TO REACH NARRATIVE- TO REACH THE STATION FROM THE INTERSECTION OF
TWO0372'ROUTE 2 AND ROUTE 5, GO SOUTH ON ROUTE 2 FOR 2.2 MILES TO THE STATION
TW0372'ON THE RIGHT SIDE OF ROUTE 2. THE STATION IS ENCASED WITH A CAST
TWO372'IRON, 6 INCHES BELOW THE SURFACE. THE STATION IS LOCATED EAST OF
TWO0372'NIMITZ BEACH PARK.

TW0372"

TWO0372 "MONUMENT DESCRIPTION AND MEASUREMENTS- THE STATION IS 10.60M WEST OF
TWO0372'CENTERLINE OF ROUTE 2, 3.9M SOUTHEAST OF A CONCRETE POWER POLE (PF
TW0372'155-4A) AND 5.20M EAST OF A PARKING CURB.

TWO0372

TWO0372 STATION RECOVERY (2007)

TWO0372

TWO0372'RECOVERY NOTE BY GUAM DEPARTMENT OF LAND MANAGEMENT 2007 (TJT)
TWO0372'"'MARK FOUND AS DESCRIBED

TWO0372

TW0372 STATION RECOVERY (2007)

TWO0372

TWO0372'RECOVERY NOTE BY US ARMY CORPS OF ENGINEERS 2007 (JDP)
TWO0372'RECOVERED IN GOOD CONDITION.

***% retrieval complete.
Elapsed Time = 00:00:01

www.ngs.noaa.gov/cgi-bin/ds_desig.prl
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3/6/12 DATASHEETS

The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

DATABASE = NGSIDB , PROGRAM = datasheet95, VERSION = 7.87.6

1 National Geodetic Survey, Retrieval Date = MARCH o6, 2012

DH3104 EE I R b i b I b b b b b b b b b b b b b S b b b b b b b b b b b I b b b b b I b b b b b b b b b b b b b b b d b b b b
DH3104 DESIGNATION - GGN 0001

DH3104 PID - DH3104

DH3104 STATE/COUNTY- GU/GUAM

DH3104 USGS QUAD - AGANA (1968)

DH3104

DH3104 *CURRENT SURVEY CONTROL

DH3104

DH3104* NAD 83(1993)- 13 28 49.11653(N) 215 16 11.87964 (W) ADJUSTED
DH3104* GUVDO4 - 10.752 (meters) 35.28 (feet) ADJUSTED
DH3104

DH3104 EPOCH DATE - 2004.00

DH3104 X - -5,064,879.083 (meters) COMP
DH3104 Y - 3,582,149.881 (meters) COMP
DH3104 7z - 1,477,145.698 (meters) COMP
DH3104 LAPLACE CORR- -0.11 (seconds) DEFLECO09
DH3104 ELLIP HEIGHT- 65.134 (meters) (06/10/05) ADJUSTED
DH3104 GEOID HEIGHT- 54.38 (meters) GEOIDO9
DH3104 HORZ ORDER - A

DH3104 VERT ORDER - FIRST CLASS II

DH3104 ELLP ORDER - THIRD CLASS II

DH3104

DH3104.The horizontal coordinates were established by GPS observations
DH3104.and adjusted by the National Geodetic Survey in June 2005.

DH3104

DH3104.The horizontal coordinates are valid at the epoch date displayed above
DH3104.which is a decimal equivalence of Year/Month/Day.

DH3104

DH3104.The orthometric height was determined by differential leveling and
DH3104.adjusted in May 2005.

DH3104

DH3104.No vertical observational check was made to the station.

DH3104

DH3104.The X, Y, and Z were computed from the position and the ellipsoidal ht.
DH3104

DH3104.The Laplace correction was computed from DEFLEC09 derived deflections.
DH3104

DH3104.The ellipsoidal height was determined by GPS observations

DH3104.and is referenced to NAD 83.

DH3104

DH3104.The geoid height was determined by GEOIDO09.

DH3104

DH3104; North East Units Scale Factor Converg.
DH3104;UTM 55 - 1,491,387.577 254,266.019 MT 1.00034704 -0 31 45.9
DH3104

DH3104! - Elev Factor x Scale Factor = Combined Factor
DH3104!UTM 55 - 0.99998976 x 1.00034704 = 1.00033679

DH3104

DH3104 SUPERSEDED SURVEY CONTROL

DH3104

www.ngs.noaa.gov/cgi-bin/ds_desig.prl 1/2
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DH3104.No superseded survey control is available for this station.
DH3104

DH3104 U.S. NATIONAL GRID SPATIAL ADDRESS: 55PBQ5426691387 (NAD 83)
DH3104

DH3104 MARKER: DD = SURVEY DISK

DH3104 SETTING: O UNSPECIFIED SETTING

DH3104 SP _SET: CAST IRON HOUSING

DH3104 STAMPING: 0001

DH3104 MARK LOGO: GUAMLM

DH3104 MAGNETIC: N = NO MAGNETIC MATERIAL

DH3104 STABILITY: D = MARK OF QUESTIONABLE OR UNKNOWN STABILITY
DH3104 SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
DH3104+SATELLITE: SATELLITE OBSERVATIONS - May 14, 2004

DH3104

DH3104 HISTORY - Date Condition Report By
DH3104 HISTORY - 20040514 MONUMENTED GUAMLM
DH3104

DH3104 STATION DESCRIPTION
DH3104

DH3104'DESCRIBED BY GUAM DEPARTMENT OF LAND MANAGEMENT 2004 (TJT)
DH3104'GENERAL STATION LOCATION- THE STATION IS LOCATED IN THE MUNICIPALITY
DH3104'OF HAGATNA.

DH3104"'

DH3104'TO REACH NARRATIVE- TO REACH THE STATION FROM THE JUNCTION OF MARINE
DH3104'CORP DRIVE (ROUTE 1) AND ROUTE 6, SOUTH TURN RIGHT INTO THE RICARDO J
DH3104 'BORDALLO GOVERNOR'S COMPLEX. FROM STATION (GGN 1884) GO EAST ALONG
DH3104' (AC ROAD) WITHIN COMPLEX, PROCEED THROUGH GATE ON THE BACK SIDE OF
DH3104'COMPLEX FOR 0.2 MILE. THE STATION IS A DATUM POINT FOR THE 1993
DH3104 'NETWORK.

DH3104"

DH3104'THE MARK IS A STANDARD 1993 GUAM GEODETIC NETWORK DISK
DH3104'STAMPED--0001--, SET IN A CONCRETE POST.

***% retrieval complete.
Elapsed Time = 00:00:02
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The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

DATABASE = NGSIDB , PROGRAM = datasheet95, VERSION = 7.87.6

1 National Geodetic Survey, Retrieval Date = MARCH 3, 2012

DH3017 EE I R b i b I b b b b b b b b b b b b b S b b b b b b b b b b b I b b b b b I b b b b b b b b b b b b b b b d b b b b
DH3017 DESIGNATION - GGN 2205

DH3017 PID - DH3017

DH3017 STATE/COUNTY- GU/GUAM

DH3017 USGS QUAD - TALOFOFO (1975)

DH3017

DH3017 *CURRENT SURVEY CONTROL

DH3017

DH3017* NAD 83(1993)- 13 18 35.92053(N) 215 14 12.13135 (W) ADJUSTED
DH3017* GUVDO04 - 104.971 (meters) 344 .39 (feet) ADJUSTED
DH3017

DH3017 EPOCH DATE - 2004.00

DH3017 X - =-5,070,597.581 (meters) COMP
DH3017 Y - 3,581,779.860 (meters) COMP
DH3017 Z - 1,458,835.072 (meters) COMP
DH3017 LAPLACE CORR- -4.18 (seconds) DEFLECO9
DH3017 ELLIP HEIGHT- 158.164 (meters) (06/10/05) ADJUSTED
DH3017 GEOID HEIGHT- 53.19 (meters) GEOIDO9
DH3017 HORZ ORDER - A

DH3017 VERT ORDER - FIRST CLASS II

DH3017 ELLP ORDER - THIRD CLASS II

DH3017

DH3017.The horizontal coordinates were established by GPS observations
DH3017.and adjusted by the National Geodetic Survey in June 2005.

DH3017

DH3017.The horizontal coordinates are valid at the epoch date displayed above
DH3017.which is a decimal equivalence of Year/Month/Day.

DH3017

DH3017.The orthometric height was determined by differential leveling and
DH3017.adjusted in May 2005.

DH3017
DH3017.The X, Y, and Z were computed from the position and the ellipsoidal ht.
DH3017
DH3017.The Laplace correction was computed from DEFLEC09 derived deflections.
DH3017

DH3017.The ellipsoidal height was determined by GPS observations
DH3017.and is referenced to NAD 83.

DH3017

DH3017.The geoid height was determined by GEOIDO09.

DH3017

DH3017; North East Units Scale Factor Converg.
DH3017;UTM 55 - 1,472,504.6406 257,698.025 MT 1.00032633 -0 30 54.7
DH3017

DH3017! - Elev Factor x Scale Factor = Combined Factor
DH3017!UTM 55 - 0.99997513 x 1.00032633 = 1.00030145

DH3017

DH3017 SUPERSEDED SURVEY CONTROL

DH3017

DH3017.No superseded survey control is available for this station.

DH3017

www.ngs.noaa.gov/cgi-bin/ds_desig.prl 1/2
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DH3017 U.S. NATIONAL GRID SPATIAL ADDRESS: 55PBQ5769872504 (NAD 83)
DH3017

DH3017 MARKER: DD SURVEY DISK

DH3017 SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

DH3017 STAMPING: 2205

DH3017 MARK LOGO: GUAMLM

DH3017 MAGNETIC: N = NO MAGNETIC MATERIAL

DH3017 STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
DH3017+STABILITY: SURFACE MOTION

DH3017 SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
DH3017+SATELLITE: SATELLITE OBSERVATIONS - May 04, 2004

DH3017

DH3017 HISTORY - Date Condition Report By
DH3017 HISTORY - 20040504 MONUMENTED GUAMLM
DH3017

DH3017 STATION DESCRIPTION
DH3017

DH3017'DESCRIBED BY GUAM DEPARTMENT OF LAND MANAGEMENT 2004 (TJT)
DH3017'GENERAL STATION LOCATION- THE STATION IS LOCATED IN THE MUNICIPALITY
DH3017'OF INARAJAN.

DH3017"'

DH3017'TO REACH NARRATIVE- TO REACH THE STATION FROM JUNCTION OF ROUTE 4 AND
DH3017'ROUTE 4A, GO SOUTH ON ROUTE 4 FOR 2.5 MILES, TO THE STATION ON THE
DH3017'EAST OF ROUTE 4. THE STATION IS A CONCRETE MONUMENT 6 INCHES BELOW
DH3017'THE SURFACE ENCASED WITH A CAST IRON HOUSING.

DH3017"'

DH3017 "MONUMENT DESCRIPTION AND MEASUREMENTS- THE STATION IS 7.60M EAST OF
DH3017'CENTERLINE OF ROUTE 4, 14.93M SOUTHWEST OF A CONCRETE POWER POLE AND
DH3017'"7.60M NORTH, NORTHWEST OF A FIRE HYDRANT.

DH3017"'

DH3017'THE MARK IS A STANDARD 1993 GUAM GEODETIC NETWORK DISK
DH3017'STAMPED--2205--, SET IN A CONCRETE POST.

***% retrieval complete.
Elapsed Time = 00:00:04

www.ngs.noaa.gov/cgi-bin/ds_desig.prl
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***TTRF (0% **
USGS GUAM OBSERV (GUAM), GUAM

Retrieved from NGS DataBase on 06/15/07 at 16:38:17.

Antenna Reference Point (ARP): USGS GUAM OBSERV CORS ARP

PID = AF9627

ITRFOO POSITION (EPOCH 1997.0)
Computed in June 2007 using 214 days of data.

X = =-5071312.860 m latitude = 13 35 21.58493 N
Y = 3568363.544 m longitude = 144 52 06.10233 E
7 = 1488904.339 m ellipsoid height = 202.010 m

ITRFOO VELOCITY
Computed in Feb. 2007 using 832 days of data.

VX = 0.0107 m/yr northward = 0.0026 m/yr
VY = 0.0023 m/yr eastward = -0.0080 m/yr
VZ = 0.0009 m/yr upward = -0.0070 m/yr

NAD 83 (MARPOO) POSITION (EPOCH 2002.0)
Transformed from ITRFOO to the fixed-Mariana-plate NAD realization in June

2007
X = =-5071311.851 m latitude = 13 35 21.55649 N
Y = 3568361.927 m longitude = 144 52 06.12701 E
7 = 1488903.015 m ellipsoid height = 199.992 m

NAD 83 (MARPOO) VELOCITY
Transformed from ITRFOO to the fixed-Mariana-plate NAD realization in June

2007
VX = 0.0039 m/yr northward = 0.0004 m/yr
VY = -0.0064 m/yr eastward = 0.0030 m/yr
VZ = -0.0013 m/yr upward = -0.0070 m/yr

L1 Phase Center of the current GPS antenna: USGS GUAM OBSERV CORS L1 PC C

The D/M element,REV.B,chokering antenna
(Antenna Code = ASH701945B M) was installed on 05/22/06.
The L2 phase center is 0.019 m above the L1 phase center.
PID = DI0O790

ITRFOO POSITION (EPOCH 1997.0)
Computed in June 2007 using 214 days of data.

X = =-5071312.947 m latitude = 13 35 21.58495 N
Z = 1488904.365 m ellipsoid height = 202.119 m

The ITRFO0 VELOCITY of the L1 PC is the same as that for the ARP.

NAD_83 (MARPOO) POSITION (EPOCH 2002.0)
Transformed from ITRFO0O to the fixed-Mariana-plate NAD realization in June
2007

X = =5071311.938 m latitude = 13 35 21.55651 N

|
|
|
|
|
|
|
|
|
| Y = 3568363.605 m longitude = 144 52 06.10234 E
|
|
|
|
|
|
|
|
|
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Y = 3568361.988 m longitude = 144 52 06.12702 E
1488903.041 m ellipsoid height = 200.101 m

N
|

The NAD 83 (MARP0O) VELOCITY of the L1 PC is the same as that for the ARP.

Monument: GUMO

PID = AA4397
Inscribed: GUMO 1992

ITRFOO POSITION (EPOCH 1997.0)
Computed in June 2007 using 214 days of data.

X = =-5071312.812 m latitude = 13 35 21.58493 N
Y = 3568363.510 m longitude = 144 52 06.10233 E
Z = 1488904.324 m ellipsoid height = 201.949 m

The ITRFO0 VELOCITY of the monument is the same as that for the ARP.

NAD_83 (MARPOO) POSITION (EPOCH 2002.0)
Transformed from ITRFOO to the fixed-Mariana-plate NAD realization in June
2007

X = =5071311.802 m latitude = 13 35 21.55649 N
Y = 3568361.893 m longitude = 144 52 06.12701 E
Z = 1488903.001 m ellipsoid height = 199.931 m

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
The NAD 83 (MARP0O) VELOCITY of the monument is the same as that for the ARP|
|

* Latitude, longitude and ellipsoid height are computed from their
corresponding cartesian coordinates using dimensions for the
GRS 80 ellipsoid: semi-major axis = 6,378,137.0 meters
flattening = 1/298.257222101...

* WARNING: Mixing of antenna types can lead to errors of up to 10 cm.
in height unless antenna-phase-center variation is properly modeled.

* For additional information about the interpretation and/or derivation
of these positions and velocities, consult
http://www.ngs.noaa.gov/CORS/Derivation.html.

For additional information on the relation of the GPS antenna to other
relevant points at the site and on GPS equipment, consult the
link ftp://www.ngs.noaa.gov/cors/.html/guam.log.txt

* The ITRFOO & NAD83 positions & velocities were revised in June 2007.

ftp://www.ngs.noaa.gov/cors/coord/coord_00/guam
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***TTRF (0% **
U OF GUAM (GUUG), GUAM

Retrieved from NGS DataBase on 06/30/11 at 13:32:02.

Antenna Reference Point (ARP): U OF GUAM CORS ARP

PID = DF7984

ITRFOO POSITION (EPOCH 1997.0)
Computed in June 2007 using 217 days of data.

X = =-5070465.334 m latitude = 13 25 59.54878 N
Y = 3576460.224 m longitude = 144 48 09.76826 E
7 = 1472093.777 m ellipsoid height = 134.796 m

ITRFOO VELOCITY
Computed in Feb. 2007 using 562 days of data.

VX = 0.0101 m/yr northward = 0.0028 m/yr
VY = 0.0009 m/yr eastward = -0.0066 m/yr
VZ = 0.0010 m/yr upward = -0.0073 m/yr

NAD 83 (MARPOO) POSITION (EPOCH 2002.0)
Transformed from ITRFOO to the fixed-Mariana-plate NAD realization in June
2007

X = -5070464.327 m latitude 13 25 59.52017 N

Y = 3576458.597 m longitude = 144 48 09.79316 E

Z 1472092.452 m ellipsoid height = 132.776 m

NAD 83 (MARPOO) VELOCITY
Transformed from ITRFOO to the fixed-Mariana-plate NAD realization in June

2007
VX = 0.0033 m/yr northward = 0.0005 m/yr
VY = -0.0078 m/yr eastward = 0.0045 m/yr
VZ = -0.0012 m/yr upward = -0.0073 m/yr

L1 Phase Center of the current GPS antenna: U OF GUAM CORS L1 PC C

The Zephyr GNSS Geodetic Model 2 antenna
(Antenna Code = TRM55971.00) was installed on 06/26/11.
The L2 phase center is 0.015 m below the L1 phase center.
PID = DM8512

ITRFOO POSITION (EPOCH 1997.0)
Computed in June 2007 using 217 days of data.

X = =-5070465.402 m latitude = 13 25 59.54883 N
zZ = 1472093.798 m ellipsoid height = 134.881 m

The ITRFO0 VELOCITY of the L1 PC is the same as that for the ARP.

NAD_83 (MARPOO) POSITION (EPOCH 2002.0)
Transformed from ITRFO0O to the fixed-Mariana-plate NAD realization in June
2007

X = =5070464.395 m latitude = 13 25 59.52022 N

|
|
|
|
|
|
|
|
|
| Y = 3576460.271 m longitude = 144 48 09.76828 E
|
|
|
|
|
|
|
|
|
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Y = 3576458.644 m longitude = 144 48 09.79318 E
Z = 1472092.473 m ellipsoid height = 132.861 m

The NAD 83 (MARP0O) VELOCITY of the L1 PC is the same as that for the ARP.

* Latitude, longitude and ellipsoid height are computed from their

corresponding cartesian coordinates using dimensions for the
GRS 80 ellipsoid: semi-major axis = 6,378,137.0 meters
flattening = 1/298.257222101...

WARNING: Mixing of antenna types can lead to errors of up to 10 cm.
in height unless antenna-phase-center variation is properly modeled.

For additional information about the interpretation and/or derivation
of these positions and velocities, consult
http://www.ngs.noaa.gov/CORS/Coords.html

For additional information on the relation of the GPS antenna to other
relevant points at the site and on GPS equipment, consult the

link http://www.ngs.noaa.gov/cors/Logfiles.html

* The ITRFO00 & NAD83 positions & velocities were revised in June 2007.

ftp://www.ngs.noaa.gov/cors/coord/coord_00/guug
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The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

DATABASE = NGSIDB , PROGRAM = datasheet95, VERSION = 7.87.6

1 National Geodetic Survey, Retrieval Date = MARCH 3, 2012

TW0389 EE I R b i b I b b b b b b b b b b b b b S b b b b b b b b b b b I b b b b b I b b b b b b b b b b b b b b b d b b b b
TW0389 DESIGNATION - NCS

TW0389 PID - TW0389

TW0389 STATE/COUNTY- GU/GUAM
TW0389 USGS QUAD -

TWO0389

TW0389 *CURRENT SURVEY CONTROL

TWO0389

TWO0389* NAD 83(1993)- 13 34 14.74457 (N) 215 09 08.79401 (W) ADJUSTED
TW0389* GUVDO4 - 133.167 (meters) 436.90 (feet) ADJUSTED
TWO0389

TW0389 EPOCH DATE - 1993.62

TW0389 LAPLACE CORR- -1.59 (seconds) DEFLECO09
TW0389 GEOID HEIGHT- 54.62 (meters) GEOIDO9

TW0389 HORZ ORDER - SECOND

TW0389 VERT ORDER - FIRST CLASS II

TWO0389

TW0389.The horizontal coordinates were established by classical geodetic methods
TW0389.and adjusted by the National Geodetic Survey in September 1999.

TW0389.

TW0389.The orthometric height was determined by differential leveling and
TW0389.adjusted in May 2005.

TWO0389

TW0389.The Laplace correction was computed from DEFLEC09 derived deflections.
TWO0389

TW0389.The geoid height was determined by GEOIDO09.

TW0389

TWO0389; North East Units Scale Factor Converg.
TW0389;UTM 55 - 1,501,282.528 267,081.998 MT 1.00027113 -0 30 19.0
TW0389

TW0389! - Elev Factor x Scale Factor = Combined Factor
TWO0389!UTM 55 - 0.99997047 x 1.00027113 = 1.00024159

TWO0389

TW0389 SUPERSEDED SURVEY CONTROL

TWO0389

TW0389 GU1963 - 13 34 09.61946(N) 215 09 17.51419(W) AD( ) 2
TW0389

TW0389.Superseded values are not recommended for survey control.
TW0389.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
TW0389.See file dsdata.txt to determine how the superseded data were derived.
TW0389

TW0389_U.S. NATIONAL GRID SPATIAL ADDRESS: 55PBR6708101282 (NAD 83)
TW0389

TW0389 MARKER: DS = TRIANGULATION STATION DISK

TWO389_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

TW0389 SP_SET: IN PREFABRICATED CONCRETE BLOCK

TW0389 STAMPING: NCS 1963

TW0389 MARK LOGO: GU

TW0389 MAGNETIC: N = NO MAGNETIC MATERIAL

TW0389 STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO

www.ngs.noaa.gov/cgi-bin/ds_desig.prl 1/2
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TWO389+STABILITY: SURFACE MOTION
TWO038S9 SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
TWO389+SATELLITE: SATELLITE OBSERVATIONS - May 11, 2004

TW0389

TW0389 HISTORY - Date Condition Report By
TW0389 HISTORY - 1963 MONUMENTED CGS
TW0389 HISTORY - 20040511 GOOD GUAMLM
TW0389

TW0389 STATION DESCRIPTION
TW0389

TWO389'DESCRIBED BY COAST AND GEODETIC SURVEY 1963 (NES)

TWO0389'THE STATION IS 3-1/2 MILES NORTH NORTHEAST OF WETTENGEL JUNCTION, ON
TWO389'THE EAST SIDE AND JUST OUTSIDE THE BOUNDARY FENCE OF THE NAVAL
TWO389'COMMUNICATIONS STATION, ABOUT 100 YARDS SOUTHWEST OF A LARGE RED AND
TWO389'WHITE CHECKERED WATER TANK AND ON THE NORTHWEST RIGHT OF WAY OF
TWO389'HIGHWAY 3.

TWO0389"'

TWO0389'TO REACH THE STATION FROM THE MAIN ENTRANCE TO THE NAVAL
TWO0389'COMMUNICATIONS STATION, GO NORTHEAST ON HIGHWAY 3 FOR 0.4 MILE
TWO0389'TO THE STATION ON THE LEFT.

TW0389"'

TWO389'STATION MARK IS A STANDARD GUAM GEODETIC TRIANGULATION NET DISK
TWO0389'STAMPED---NCS 1963---, ENCLOSED IN A CAST IRON HOUSING WHICH IS
TWO0389'SURROUNDED BY CEMENT AND PROJECTS 2 INCHES. IT IS 37 FEET NORTHWEST
TWO0389'OF THE CENTER LINE OF HIGHWAY 3 AND 13.5 FEET SOUTHEAST OF A CYCLONE
TWO0389'FENCE.

TWO0389

TWO0389 STATION RECOVERY (2004)

TW0389

TWO389'RECOVERY NOTE BY GUAM DEPARTMENT OF LAND MANAGEMENT 2004
TWO389'RECOVERED AS DESCRIBED.

*** retrieval complete.
Elapsed Time = 00:00:03
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The NGS Data Sheet

See file dsdata.txt for more information about the datasheet.

DATABASE = NGSIDB , PROGRAM = datasheet95, VERSION = 7.87.6

1 National Geodetic Survey, Retrieval Date = MARCH 3, 2012

TWO420 EE I R b i b I b b b b b b b b b b b b b S b b b b b b b b b b b I b b b b b I b b b b b b b b b b b b b b b d b b b b
TW0420 DESIGNATION - YIGO GG

TW0420 PID - TwW0420

TW0420 STATE/COUNTY- GU/GUAM

TW0420 USGS QUAD - DEDEDO (1975)

TW0420

TW0420 *CURRENT SURVEY CONTROL

TW0420

TW0420* NAD 83(1993)- 13 32 14.85867(N) 215 06 40.48976 (W) ADJUSTED
TW0420* GUVDO04 - 140.779 (meters) 461.87 (feet) ADJUSTED
TW0420

Tw0420 EPOCH DATE - 2004.00

TW0420 X - =-5,073,677.827 (meters) COMP
TW0420 Y - 3,567,328.618 (meters) COMP
TW0420 2z - 1,483,324.071 (meters) COMP
Tw0420 LAPLACE CORR- -3.65 (seconds) DEFLECO9
TW0420 ELLIP HEIGHT- 194.959 (meters) (06/10/05) ADJUSTED
TW0420 GEOID HEIGHT- 54.18 (meters) GEOIDO9
Tw0420 HORZ ORDER - A

TW0420 VERT ORDER - FIRST CLASS II

TW0420 ELLP ORDER - THIRD CLASS II

TW0420

TW0420.The horizontal coordinates were established by GPS observations
TW0420.and adjusted by the National Geodetic Survey in June 2005.

TW0420

TW0420.The horizontal coordinates are valid at the epoch date displayed above
TW0420.which is a decimal equivalence of Year/Month/Day.

TW0420

TW0420.The orthometric height was determined by differential leveling and
TW0420.adjusted in May 2005.

TW0420

TW0420.No vertical observational check was made to the station.

TW0420

TW0420.The X, Y, and Z were computed from the position and the ellipsoidal ht.
TW0420

TW0420.The Laplace correction was computed from DEFLEC09 derived deflections.
TW0420

TW0420.The ellipsoidal height was determined by GPS observations

TW0420.and is referenced to NAD 83.

TW0420

TW0420.The geoid height was determined by GEOIDO09.

TW0420

TW0420; North East Units Scale Factor Converg.
TW0420;UTM 55 - 1,497,558.469 271,509.806 MT 1.00024586 -0 29 39.9
TW0420

TW0420! - Elev Factor x Scale Factor = Combined Factor
TW0420!UTM 55 - 0.99996934 x 1.00024586 = 1.00021519

TW0420

TW0420 SUPERSEDED SURVEY CONTROL

TW0420
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TW0420 NAD 83(1993)- 13 32 14.86643(N) 215 06 40.47353 (W) AD(1993.62) 2
TW0420 GU1963 - 13 32 09.73318(N) 215 06 49.19517 (W) AD( ) 2
TW0420

TW0420.Superseded values are not recommended for survey control.
TW0420.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
TW0420.5ee file dsdata.txt to determine how the superseded data were derived.
TW0420

TWO420_U.S. NATIONAL GRID SPATIAL ADDRESS: 55PBQ7150997558 (NAD 83)
TW0420

TW0420 MARKER: DD SURVEY DISK

TW0420 SETTING: O UNSPECIFIED SETTING

TW0420 SP SET: CAST IRON HOUSING

TW0420 STAMPING: YIGO

TW0420 MARK LOGO: GU

TWO420_MAGNETIC: N = NO MAGNETIC MATERIAL

TWO420_STABILITY: D = MARK OF QUESTIONABLE OR UNKNOWN STABILITY

TW0420 SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR
TWO0420+SATELLITE: SATELLITE OBSERVATIONS - December 04, 2004

TW0420

TW0420 HISTORY - Date Condition Report By
TW0420 HISTORY - 1963 MONUMENTED CGS
TW0420 HISTORY - 20041204 GOOD GUAMLM
TW0420

TW0420 STATION DESCRIPTION
TW0420

TWO0420'DESCRIBED BY COAST AND GEODETIC SURVEY 1963 (NES)

TWO0420'THE STATION IS LOCATED 4-1/2 MILES EAST NORTHEAST OF THE WETTENGEL
TW0420'"'JUNCTION, 0.1 MILE NORTH OF YIGO JUNCTION AND ON THE NORTHWEST
TW0420'SIDE OF ROUTE 1.

TW0420"

TW0420'TO REACH THE STATION FROM WETTENGEL SCHOOL AND JUNCTION, GO EASTERLY
TW0420'ON ROUTE 1 FOR 3.35 MILES TO THE ASATDAS JUNCTION, CONTINUE NORTHEAST
TW0420'ON ROUTE 1 FOR 2.35 MILES TO YIGO JUNCTION, CONTINUE FOR 0.05 MILE
TW0420'TO A TRACK ROAD LEFT, TURN LEFT AND FOLLOW ROAD UP ALONG TOP OF
TWO0420'ROADSIDE BANK FOR 0.05 MILE TO THE STATION ON THE RIGHT.

TW0420"

TW0420'THE STATION MARK IS A STANDARD GUAM GEODETIC TRIANGULATION DISK,
TW0420'STAMPED---YIGO 1963---, SET IN CONCRETE IN A 8 INCH IRON HOUSING WITH
TWO0420'CAP AND FLUSH WITH THE GROUND SURFACE. IT IS 59 FEET WEST OF THE
TWO0420'CENTER OF ROUTE 1 AND 15 FEET NORTH NORTHEAST OF POWER LINE POLE
TW0420'NO A 728.

TW0420

TW0420 STATION RECOVERY (2004)

TW0420

TW0420'RECOVERY NOTE BY GUAM DEPARTMENT OF LAND MANAGEMENT 2004 (TJT)
TWO0420'GENERAL STATION LOCATION- THE STATION IS LOCATED IN THE MUNICIPALITY
TW0420'OF YIGO.

TW0420"

TW0420'TO REACH NARRATIVE- TO REACH THE STATION FROM THE INTERSECTION OF
TW0420'"'MARINE CORP DRIVE (ROUTE 1) AND MAIN GATE AAFB, GO SOUTH ON ROUTE 1
TWO0420'FOR 1.8 MILE TO THE STATION ON THE RIGHT SIDE OF ROUTE 1. (NOTE THIS
TW0420'IS A HARN'S STATION).

TW0420"'

TW0420 'MONUMENT DESCRIPTION AND MEASUREMENTS- THE STATION IS 4.30M NORTH OF A
TW0420'CONCRETE POWER POLE (PQ-112, DC/YP 45-6000), 26.70M SOUTH OF A
TWO0420'CONCRETE POWER POLE (PBY-018) AND 14.82 SOUTH OF TELEPHONE BOX
Tw0420"' (1A1-5) .

TW0420"

TW0420'THE MARK IS A STANDARD 1963 GUAM GEODETIC TRIANGULATION NET DISK
TW0420'STAMPED--YIGO--, SET IN A CONCRETE IN AN IRON CASING.

www.ngs.noaa.gov/cgi-bin/ds_desig.prl
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AERG-METRIC, THC
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: SENSOR NO.
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STARTY AR }Q BATTERY NO. s
STOP 12 .53 CONTROLLER NO.
] SENSOR NO.
SEMSOR CONSTANT  299/35¢ OBSTRUCTIONS: __ ~reos LAY,
3 3993/95,01):{»
Csoo :
HEIGHT READINGS MTS FT STATION DESCRIPTIONS & . & Po gal
1450
177
SATELLITE OBSERVATIONS. WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDOP SATELLJITES
235 1.9 19/9
&f/ )
j N
f SKETCH
. )
7 i

N

,,:mwmmmw.»:ﬁz




PROJECT Hinos
OPERATOR - NS
DATE IV 12

SITE NAME N\
-

TRACKING TIMES (LOCAL) WEASURE i

SENSOR TYPE 500 9500 399 299
0 2) MEMORY CARD 20t}
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] SENSOR NO.
SENSOR COMSTANT  299/39% 0.441 ossTrRUCTIONS: bl N LU
A, '3993/95%;/\”) CMQ%X +rees S,
HEIGHT READINGS TS FT STATION DESCRIPTIONS . of e o )
. 5703
| 793
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERY ATIONS
TIME GDOP SATELLITES
005 | 3 1e./7
036 . ,
f SKETCH
e
X
<
\.
e TN TN L\
N !
; (
g >
< (
? (




AFRG-METRIC, INC.

2020 TECENOLOGY PARK W A ,
SHEBOYGAN, WISCOMSIN 3 {:33 | U %/f,g i
[]
PROJECT i tes™
3 T v b B« 00 Ly
DATE SEVESL SITE NAME 90 g
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TRACKING TIMEQ (LOCAL) MEASURE Sa77 +/» | SENSOR TYPRE <EG0 ™ 9500 399 299
- — ENMORY CARD
START % ”i/ e, BATTERY NO.
stop - S0 0 CONTROLLER NO,
' SENSOR NO.
- e /'7:’? P e ) /
SENSOR COMSTANT  296/39% 0.441 OBSTRUCTIONS: JILf A 5 (A
; 399E/9500 0389
‘ 500 - 0,360
HEIGHT READINGS MTS T STATION DESCRIPTIONS /2@/4///
/7530
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDCOP SATELLITES
7 "D V 7/
5 20 Lo /’3
} 7
S N | 26
P SKETCH




T T el

AERG-MIETRIC, INC,
4620 TECHNOLOGY PARKWAY Cog
SHEBOYGAN, WISCOMSIN 53633 '/2”‘745;3‘
PROJECT SO .
OPERATOR - S SITE NUMBER Z
DATE 8 /= L SITE NAME [ O 7
TRACKING TIMES (LOCAL) MEASUREGA{7 *// | SENSOR TYPE 00> 9500 399 299
9, = MEMORY CARD L
START BATTERY NO.
STOP 0O g, CONTROLLER NO,
- SENSOR NO.
] ‘
SENSOR COMSTANT  2909/39% 0.441 OBSTRUCTIONS: ____ A/ 0
: 399E/9500 0.389
1
HEIGHT READINGS PATS FT STATION DESCRIPTIONS forw7 A
LD
free Mby GRS
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDOoP SATELLITES
22fs5 | /7 |G =D
2ol 2.2 | Gf7 S
/




AFRO- B/f"“PJC, IMC,
4020 TECHNCLOGY PARKY t/il
SHEBOYGAN, WISC I’*Tb?ﬁ? 5368
PROJECT =5 i~
OFERATOR - A2, SITE MUMBER____
DATE 5/ (12 STTE NAME [0
TRACKING TIMEQ (LOCAL) MEASURE Qs 7T+/l | SENSOR TYPE CoB00 N 9500 399 209
g %; MEMORY CARD A
START ‘ BATTERY NO.
STOP // &7 CONTROLLER NO,
SENSOR NO.
SENSOR CONSTANT  299/39% 0.441 OBSTRUCTIONS: __ Cppre RS Araps
; 399E/9500 é! e s S ASC . AfC
' 500 e :
; =z -
HEIGHT READINGS  BATS FT STATION DESCRIPTIONS [y T /Al
/195 Lorlg GrAsc v = 2/,
/A / (-
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
ML -
TIME GDGP SATELIJITES
o142 | 2.0 /7 =P
o152 /. T 7/ 7~

e
———

SKETCH

17
p

ESY




1

i Al Copr 7
SHEBOYGAN, WISCOMSIN 53683 e
PROJEC LIS D
OPERATOR . oLy SITE NUMBEE /
DATE 3 [ 7 ,’ (= SITE NAME /30
7
TRACKING TIMES (LOCAL) MEASURE GAJ7 #/O | SENSOR TYPE 500 > 9500 399 299
, MENMORY CARD L/
START 7.5 BATTERY NO.
stor L 2 & CONTROLLER NO, .
X SENSOR NC.
SEMSOR COMSTANT  209/39% 0.441 OBSTRUCTIONS: ___J/ &ffjfﬁ
; 399E/9500 6.359
500 03
Ty - . /6? o
HEIGHT READINGS MTS _ FT STATION DESCRIPTIONS /=2 A/~ 72/
L2d S Lopsrty  S2H< 5

SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

TIME GDOP SATELLITES
2276 | 7 g | F/= T \

 SKETCH
frnccipone S24 ~

S

o s o T T S s,

7 Vﬁ?é’/} Z//’//I(\

E

[1od




e

S 4

NI
12

TRACKING TIMES (LOCAL) MEASURE (2Af7 # /¢2
724
Y oA

SENSOR TYPE
MENORY CARD
BATTERY NO.
CONTROLLER MO,
SEMNSGR MO.

SENSOR CONSTANT  299/39% 6.443
S 399E/9500 38
500
HEIGHT READINGS TS T

L2295

OBSTRUCTIONS:

STATION DESCRIPTIONS %/A/*ﬁ” /A
lonle, Zpnss

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

M

GDop

TIME Y, SATELLITES
22 Z.0_ /7~ 1y

{L[E ST — ?

Dheicns;

>

ey




bt At 2

/’}9 ;»‘i /?’! / r’§ . @:m

. OPFRATOR -
 DATE 3/ 2

I A ST TSI 1,

TRACKING TIMES (LOCAL) MEASURE (g7 +/2

START : /;% Z 7

0w
=
A=)
1]
\o
2

BATTERY NO.
CONTROLLER NO,
SENSGR MG,

sTOP /: éﬁ(’?’?
SEMSOR COMSTANT  299/39% 0.441
; . 399E/9500 389
500 03560
HEIGHT READINGS MTS 7T

/173

OBSTRUCTIONS:

y Vie R
V4

STATION DESCRIPTIONS /@ T A

gf;@/’?f -

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

g

TIME ano P ;ATELLITES
527 | 2.0
Sioo| 2 -7

SKETCH

g

L oWt
Lopes




PROJECT 1011705
GPERATOR - LN,

TRACKING TIMES (LOCAL) MEASURE G777 #4722 | SENSOR TYPE CTE00D 9500 399 209
z MENMORY C
START /7. = BATTERY NO.
. /)& S CONTROLLER NO,
: SENSOR NO.
SENSOR COMSTANT  295/39% 0.441 OBSTRUCTIONS:
: 399E/9500 0.389
500
HEIGHT READINGS ~ BTS FT STATION DESCRIPTIONS f&/ﬁ/ﬁw ‘A
/15 lonte GEAS <
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDOP. SATELLITES
LS| Z. 2| FfF
S/9 | 2.0 9 /7 -7

e

 SKETCH

Lnesrz




AFRRO-WMIETRIC, INC,
4020 TECHNOLOGY PARKWAY
SHEBOYGAN, WISCOMSIN 53623 brush \/[éf
. . - ¢
PROJEC S ~
OPERATOR . NS SITE NUMBER
DATE ' ot SITE NAME Hol
TRACKING TIMES (LOCAL) MEASURE 1/ SENSOR TYPE 500 9500 399 299
N . e— MENMORY CARD 204
STARE l&: 59 P BATTERY NO. B
STOP | : 27 n CONTROLLER NO,
] SENSGR NO.
SENSOR CONSTANT  299/39% 0.441 OBSTRUCTIONS: _thees S>> S W
! 399E/9500- Moe‘;ﬁ‘?“*)
- s Y (060,
HEIGHT READINGS BATS FT STATION DESCRIPTIONS_ ,n__ brosh S MU
| 443 S !CQ@ @“’F o m\Q
/., 803

SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

TIME GDoP ) SATELLITES

sl &8 | g/

o s e e 7

Al )




PROJEC Nltes
OPERATOR - M3 SITE MUMBER, e
AT 2, ‘ L
DATE Se 1. 12 SITE NAME HO2.
TRACKING TIMES (LOCAL) MEASURE |~ SENSOR TYPE 500 9500 399 299
9: 56 MENMORY CARD 704
STARY BATTERY NO. C 1y
STOP 10 OO CONTROLLER NO.
SENSOR NO.
SEMSOR COMSTANT  299/39% OBSTRUCTIONS: __ J1ces N <= NE
: 399E/9567 9389
- oo _
HEIGHT READINGS TS FT STATION DESCRIPTIONS 1h b IRwu sh
).3% 7

J787

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

TINVE GDGP SATELLITES
2350 4o |/
OORO ; )
CH
\M\, | j SKET
brosh e ;
T T o - - S




ARRO-METRIC, INC.
I

sjﬂbiw@f’) \//g,f

PROJECT 1] os .
OPERATOR . m SITE MUMBER. /@
T ‘E /] A D
DATE . 1. 12 SITE NAME LS
TRACKING TIMES (LOCAL) MEASURE |~ SENSOR TYPE 500 9500 399 209
3017 MENMORY CARD Jo 4
I ] &
START - /ﬁ BATTERY NO. o
STOP I 47 o CONTROLLER NO.
- 7 SENSOR NO.
SENSOR CONSTANT  299/35% 0.441 OBSTRUCTIONS: _ Jpeesn S
; 399E/9560< 83897
| 500 ()@@v}
HEIGHT READINGS BETS FT STATION DESCRIPTIONS. b ris A N,
VAo 5\ veanl
/3530
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TINVE GDGP R SATELIJITES
o1l 2.4 | 5/7
‘AN ’
T SKETCH
( ‘ =
)
\
.
L
- a \\' -
. f/«“” \/ - )
. /:;"“‘" [ ‘
(j ) s C"/"r 7




AERO-KMETRIC, INC.

CHNOLOGY PARKWAY

SHEBOYGAN, WISCOMSIN 53683

b rash \//07”*

[ {90

PROJECT M os :
 OFPERATOR - B SITE NUMBER 5
g : 3. 0. |\ 2 ey
DATE ' S - SITE NAME HO LY
TRACKING TIMES (LOCAL) WMEASURE v SENSOR TYPE 500 9300 399 299
/] 5 MEMORY CARD 704
START — 2 BATTERY NO. o3
STOP )R 37 CONTROLLER NO,
: 7 SENSOR NO.
SENSOR COMSTANT  299/39% 0.441 OBSTRUCTIONS: noh e
; 399E/9500_  __0.389
(500 0.360 5
HEIGHT READINGS PATS FT STATION DESCRIPTIONS _ brush on 5.

\S:”&chz

De QO

|eso

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

TIME GDOP SATELLITES
0/5R| 0,8 |a/#
023 ) s
) SKETCH
o
) by
3
<,
3
< 4
g 5~
*‘ A
“
“ o
L } Ef
\¥} H
4 i
(; / [
<
\§ w‘\
15N <\\\ bm"‘




ATRO-

4020 TECHMOLOGY PARKCWAY
Wi

ot
Sy

|

-]

Y|

é
Jod

2

& O

SHEBOYGAN, W SCOMSIN 53583

%)V\u&% V//é?S

PROJECT nlos
OFERATOR - W) SITE NUMBEE 5
H " ¥ [ 0 - = éw
DATE SERVEN P NS SITE NAME HOS
TRACKING TIMEQ (LOCAL) WMEASURE \// SENSOR TYPE 500 9500 399 292
700 MENMORY CARD lo4
START AC BATTERY NO. cp
STOP NS COMNTROLLER NO.
SENSOR NO.
SEMSOR COMNSTANT  299/399 OBSTRUCTIONS: Srecn S 2> Nw)
; 399K/9500
' 500
HEIGHT READINGS TS FT STATION DESCRIPTIONS_ U, o) poe, 0
&8 7
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDOP SATELLITES
Q400 ¥ |l e/c
N s 7 L=
oqys|l a5 |2/7

SKETCH




PROJECT Hlos -
B T AT RETT .
OPERATOR - A SITE NUMBE? vl
H K, v b A
DATE SN SITE NAME Y&
TRACKING TIMES (LOCAL) MEASURE .~ SENSOR TYPE 500 9500 399 299
)3 7 . MEMORY CARD 1o
g [ C .
START S BATTERY NO. el
STOP Y » CONTROLLER NO,
: SENSOR NO.
SENSOR CONSTANT  206/359 0.441 OBSTRUCTIONS: drees ME
; 399E/9500 ey 03895
( 500 ( 0360 )
HEIGHT READINGS  MTS FT STATION DESCRIPTIONS __b rosh & 5,0,
/. Y36 foge?
)./ 76
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDGP SATELIITES
01371 sa | 5/
oz2?| 1.9 13/q
SKETCH
T
\n
% %
D
& 7
“‘\{>
e T




[9/\&;\) g ‘//)/

SHEBOYG AISCOMSIN 53623
PROJECT nos g
OPERATOR . MO SITE MUMBEE ol
DATE = 105 ) AN
DATE ' 39 SITE NAME 1O/
TRACKING TIMES (LOCAL) MEASURE z/ SENSOR TYPE 500 9500 399 299
. MEMORY CARD 0Y

oo 4 k»«) @ <F, :

START 1 BATTERY NO. oR

STOP [0 385, CONTROLLER NO,

- ' SENSOR NO.
SEMSOR COMSTANT  298/39% 0,441 OBSTRUCTIONS: _frees  NOUJ &= AL
; 399E/9500»\ 3 “0. 33‘9 L s —
‘ ( 500 ( 0.360. S S
HEIGHT READINGS PATS ¥T STATION DESCREPTIONS J. s/de o 9,
] 4axs

SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
© TIME GDOP SATELLITES
A3 .5¢ 3L e /e

o0 ujw') 50@ K”/ 7

/g SKETCH




AERQ-MIETRIC, INC.
4020 TECHMNOLOGY PARKWAY
SHEBOYGAN, WISCOMSIN 53083 brosh i
PROJECT 1] o
OPERATOR - M SITE MUMBEF X
T [ (ﬁ 4 ”
DATE Jrc-l2, SITE NAME KOS
. e
TRACKING TIMES (LOCAL) MEASURE )~ SENSOR TYPE 500 9500 399 209
S G . MEMORY CARD /o4
START el = 9 BATTERY NO. 1S
STOP I3 ] o CONTROLLER NO.
- SENSOR MO.
SEMSOR CONSTANT  299/39% 0.441 OBSTRUCTIONS: TJree s MNE =S O
; 399E/9500 0389
500 Ce‘?q)
HEICHT READINGS BATS FT STATION DESCRIPTIONS. 11 bhrush B
/ , *5* o O‘Y T ';D
1718
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDCP SATELLITES
e . . o ;}4’“
Q& {\’ é) e”\’i ’ \5 ’“Ov/ ;@
a3 | g /9 ;
I'd // .
- \,J / SKETCH
\ ~
/ f}!
|
,,;
]
/ [ 7
A i
i
. {
\<‘\ }1
! b
ﬁ\\ H ;: ;‘/ ;} S
o
A v
/o oL s
\‘\: : (/ 4
I
‘ ! E .




AERG-METRIC, INC,
4020 TECHNOLOGY PARKWAY | //
SHEBOYGAN, WISCOMSIN 536283 N\“‘/)) w‘\/
PROJEC HI1OS /
OPERATOR .- m SITE FUMBEE
DATE SREDIEN E~ SITE NAME HOT
TRACKING TIMES (LOCAL) WMEASURE / SENSOR TYPE 500 9500 399 299
"'7 NG MENORY CARD el
Q T [ - AN VY . 5
STARTY A= BATTERY NO. o
STOP 108 . CONTROLLER NO,
X SENSOR NO.
SENSOR COMSTANT  299/39% 0.441 OBSTRUCTIONS: n_hrosh
) 399E/95 0,389 Ypeos O
)0 0.3 @)
HEIGHT READINGS TS FT STATION DESCRIPTIONS. O . ot  roac)
f} ";'} ), -
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TINVE GDOP SATELLITES
N93 | 01 |5/
RO &
V/ )
. SKETCH
N
AN
¢ )
N
[ A . o
Y 2
2{9 oo 5?
L
)

,»—f-T» e




4020 1
SHEBOYGAN, WISCOMSIN 53623 5“‘45‘}\ x/p :
PROJECT HWHHIOS /
TATTE 8 )2 Ny
DATE 3.8 1 STTE NAME 40
TRACKING TIMES (LOCAL) WMEASURE 1/ 397 | SENSOR TYPE 500 9500 399 299
v - MEMORY CARD 204
STARY 1:28a - BATTERY NO. eb
$TOP 5 Al o CONTROLLER NO,
) SENSOR NO,
SENSOR COMSTANT  299/39% OBSTRUCTIONS: ___ b rvsh + Frees
: 399E/950!
/%500 )
HEIGHT READINGS MTS ¥T STATION DESCRIPTIONS. [h_ lhnuysh W
. N -
[ HOS at Qr\ NeWa y
JAVISNY
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME G:bOP SATELLITES
125 3.Y |s/s
SKETCH
[N
%
3
€
)
i ,,p""‘“’”f(/ /




AERO-METRIC, INC.
4020 TECHNOLOGY PARKWAY
SHEBOYGAN, WISCONSIN 53083

Bt/ s 47

Lz4/

PROJECT riess é
DATE 2/22/20 SITE NAME [ 4O/
TRACKING TIMES (LOCAL) MEASURE GA47 /O | SENSOR TYPE 9500 399 299
’ o 44 / MEMORY CARD /-
START : BATTERY NO.
STOP /5.0 CONTROLLER NO,
SENSOR NO.
SENSOR CONSTANT  299/399 0.441 OBSTRUCTIONS: 7722 Af—S
399K/9500 0.389
500 HID

HEIGHT READINGS  MTS FT STATION DESCRIPTIONS___ Fosny 1T 240

Brvsy 4 to Ry

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

oz | 1.9 | G/FP-F
0305z |/ %-F

' SKETCH




4620 TECHNOLOGY PARKWAY L2 0 Sep
SHEBOYGAN, WISCOMSIN 53683
PROJECT /1) OS] >
OPERATOR - W IN SITE NUMBER
DATE 2 /o 12 SITE NAME /Ho =
TRACKING TIMES (LOCAL) MEASURE G Ay+ 9+ ¢ | SENSOR TYPE 260 9500 399 209
oo MEMORY CARD /[
START (& BATTERY NO.
STOP )0 . 223 CONTROLLER NO.
S © SENSGR NO.
SEMSOR COMSTANT  299/39% 0.441 OBSTRUCTIONS: TR =2 < =
; 399E/9500 0.339
' 500
HEIGHT READINGS TS FT STATION DESCRIPTIONS ﬁ%’ﬁ/’*’?‘” Z1)
[/ By 4
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
f?c_
1
TIVIE GDOP SATELLITES
00 0% | 2.5 A 7 ~F
pzal 2.4 | /7=
SKETCH
)

o
D

AV

NE
L

< WM\\v/ﬂ me'k%%”wﬂ\y.vw//w ““‘“""’WM%%*%,M / M”\&‘M = S
# .

Bavst/




AFRO-MET

4020 TECENOLOGY PARKWAY

RIC, INC,

SHEBOYGAN, WISCOMSIN 53683

[

e
PROJECT [/ S g
OPERATOR . W SITE NUMBER, o
DATE 3/n/ L2 SITE NAME /)
TRACKING TIMES (LOCAL) MEASURE &YWy /0 | SENSOR TYPE 9500 399 299
/4 7 MEMORY CARD /&
START L BATTERY NO.
o 3
STOP s 22 CONTROLLER NO,
- SENSOR NO.
SEMSOR COMSTANT  299/359 0.441 OBSTRUCTIONS: 7172
; 399E/9500
500
HEIGHT READINGS MTS FT STATION DESCRIPTIONS ,/2;/,4[ T A/
P = — —
/. 2/ ﬁ’%ﬁ VStl _JAN £ Ll o
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
P
1] 7
TIME GDOP ] SATELLITES /
oilcz| z.z | P/o-F b
w522 7.3 Q [P <P :
’ z'[




PROJECT ;
OFERATOR ;
ATE SITE NAME
TRACKING TIMEQ (LOCA 1) MEASURE Gng7 {/¢? | SENSOR TYPE 7500 J 9500 395 299
SN2 T MEMORY CARD _ ~__ J L
START L BATTERY NO.
STOP <, §F CONTROLLER NO,
} SENSOR NO.
SEMSOR COMSTANT  299/39¢ 0.441 OBSTRUCTIONS: é?ﬁf"' L _ff’? led
; 399E/9500 6.389 v
' 500 4380
HEIGHT READINGS FT
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDOP SATELHTES
2 7 _/ e L7 éﬂg / - /93
D | 763

SKETCH




AER PRIC, . )
2020 TECHNOLOGY PARKCWAY B RN Sed
SHEBOYGAN, WISCOMNSIN 53683
PROJECT 22007 ;
DATE 2/302. STTE NAME /// o5
TRACKING TIMES (LOCAL) MEASURE Gus7 770 | SENSOR TYPE @ 9500 399 299
/? 3 MEMORY CARD ¥
START L BATTERY NO.
= g =
STOP / % ; Q CONTROLLER NO.
- SENSOR NO.
SEMSOR COMSTANT  295/39% 0.441 OBSTRUCTIONS: TRLL s Ll ¢
) 399E/9500 0.389 RDUANLAN T <
0 D
HEIGHT READINGS MTS FT STATION DESCRIPTIONS ,7% T A
/ s BErys i
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TINME GDOoP SATELLITES
') // PR
EN<- (e :

(

N,

SKETCH




PROJECT A2 A ED ]
OPERATOR - LA A SITE MUMBET g
- e
DATE Z/z /s SITE NAME /¥
TRACKING TIMES (LOCAL) MEASURE (v 7 /-] SENSOR TYPE G500 9500 399 299
//&/’ — MEMORY CARD é 0%
START A . BATTERY NO.
STOP ' CONTROLLER NO,
SENSOR NO.
SENSOR CONSTANT  299/399 0.441 OBSTRUCTIONS:
; 399E/9500 0.389 .
500 0,360 /3
-~ " - I~ f»’} v Ve /
HEIGHT READINGS MrS FT ST?;mN DESCRIPTIONS LA, 4
/e eley2 T Xf’f?f? pre1t A4
= f’ﬁ/ ) e i
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
GDGP N SATELIITES .

/(7

1L F =<




/]' i jf/ 1< ;.4/*’

PROJECT

OPERATOR .- LNt

DATE

e ]

SITE NAME

e 1Z
START L e e

STCOP

SENSOR TYPE
MEMORY CARD
BATTERY NO.
CONTROLLER NO,
SENSOR NC.

SEMSOR COMNSTANT 195/35%
; 399K/9500
) 500

MTS

HEIGHT READINGS

B.443
$.289

0360

FT

OBSTRUCTIONS:
B PLAANT <

STATION DESCRIPTIONS /gﬁ )T //7/
By LA /(/ = ,_/ /) i 5/"7/

SATELLITE OBSERVATIONS

WEATER CONDITIONS/IMPORTANT OBSERVATIONS

GDOP

SATELLITES

Z o

\ SKETCH

R ————

Do |
~_ e ; !
SR T W \ B!
| s
/Yv ; 3 _.«w/

o




PROJECT LD X
OFERATOR - I/
Y .
DATE i P
. &

SITE NAME

TRACKING TIMES (LOCAL) MEASURE G/ 7 +/) | SENSORTYPE 95 299
MEMORY CARD
. o/ = :
STARE L = BATTERY NO.
STOP LT @5) CONTROLLER NO,
- SENSGR NO.
SEMSOR CONSTANT  299/39% 0.441 OBSTRUCTIONS: /&F L A F 5
; 399E/9500 0.38 D —
' = // < -
500 X@ _1 K/K[ e L //l (/(_J/ 2 Y
HEIGHT READINGS MTS FT STATION DESCRIPTIONS /‘% /AT s )
- Z %Q;t? T 4' i /} P -
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPPORTANT OBSERVATIONS
TIME GDOP SATELLITES
szz| 2 | 25 -F
Yo | 2.2 B3~




GY PARKWAY

PROJECT 120719 é
OPERATOR - N SITE NUMBER
DATE /s /i2 SITE NAME /’%0?
TRACKING TIMES (LOCAL) MEASURE _G/M 7 + (O | SENSOR TYPE 9500 399 299
MEMORY CARD
START (% 29 BATTERY NO.
o Sz CONTROLLER NO,
: SENSOR NO.
SENSOR COMSTANT  299/39% 0.441 OBSTRUCTIONS: o)
: 399E/9500 0.389
- 50
—~
HEIGHT READINGS ~ MTS FT STATION DESCRIPYIONS 5%//\/ 7__ /A
l./775 Lrved!
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
{

TIME GDOP SATELLITES

7 .2 ) XD o

29 Zf| LT -g
dZ41 2.7 287

: . SKETCH
s \‘
‘ o h
- e —

Waeien)  Aeer ¢ 2,

D

B 1 _

T %
) i Loy o

fa o




ARRO-MET

-1670 TEC JC O

PROJECT
OPERATOR - AAAY
DATE 3/ fr

SITE NAME

/420

TRACKING TIMES (LOCAL) MEASURE (3/% 7"//&| SENSOR TYPE B0 S0 399 209
203 @Z MENMORY CARD L=
START L5 54 BATTERY NO.
STOP YAy CONTROLLER NO,
: SENSOR NO.
SENMSOR CONSTANT  299/39% 0.441 OBSTRUCTIONS: __#7c & Af#~
: 399E/9500 6.339
500 60
HEIGHT READINGS TS FT STAZIDN DESCRIPTIONS ﬁj) LN T _n]
/,?ffé/ - éﬁ({/ Q@/&”/ /‘/ ?/ ﬁ/‘f ﬁf/}f?/
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDbGP SATELLITES
2 /| 2.0 | 9/7-5
Lot | 2.5 | FIB -~

iR PortT




AFERO-MIETRIC, INC,
4020 TECHBMNOLOGY PARKWAY
SHES O"GA}% WISCOMNSIN 536383 oUsz \/ﬁj
PROJECT Hinos =
| OPERATOR | M3 SITE MUMBEE Y
DATE 272 SITE NAME %
A~
TRACKING TIMES (LOCAL) MEASURE f SENSOR TYPE 500 9500 399 209
174G MENMORY CARD 704
START AV BATTERY NO. of
STOP 1213 4 CONTROLLER NO,
- / SENSOR MNO. -
O
SEMSOR COMSTANT  299/396 0.441 OBSTRUCTIONS: Srees abovc '
; 399K/95 A .
' 40 0.360 ~
: ~
e}
(W
- . ¢
I READINGS TS T STATIO RIPTIONS . Sidle reon
HEIGHT READING M ¥ ATION DESCRIPTIONS W, CQ J z/\
A
f! 4 &S\) )} (“
Q.
&
/214
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS o
i
N’
TIME GDOP SATELLITES (S
. &j‘
goq3| Qe |7/ iy
=~
Al 13 <
2 " (
/ e SKETCH | o
rd y\k l‘ N
< >
{
\\" ety
C W
Q {
\\_}N )
3
\
,/K() s\)
( .
<
/
/ //
/ {




Yrees

PROJEC Jlijes
OPERATOR - MY
DATE J 5 2

SITE HMUMBER /

S o/

SITE NAME

TRACKING TIMES (LOCAL) MEASURE 1/ SENSOR TYPE 300 9500 399 299
—s MEMORY CARD ol
START 18 BATTERY NO. Q)
STOP 39 CONTROLLER NO.
SENSOR MO.
SENSOR COMSTANT  299/39 OBSTRUCTIONS: _ “frees  alaye
; 399E/9500.
- C 500

HEIGHT READINGS TS FT station pescrpions. W ol 0o O

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

TIKE GDOP SATELLJITES
2220 | 3.2 575
< SKETCH
)

e

o,

e




AEROG-METRIC, INC
4020 TECBNOLOGY PARKWAY
SHEBOYGAN, WISCOMSIN 53623 e \ /;f;r
PROJECT 11103 '
OFPERATOR - M, SITE NUMBER )
e 1 .99, )2 .
DATE ' a- 21 SITE NAME 9O 2
TRACKING TIMES (LOCAL) MEASURE / SENSOR TYPE 560 9500 399 299
37 MEMORY CARD 720H4
START | ' ;5 BATTERY NO. 5
STOP 389 p COMTROLLER NO,
/ SENSOR MNO.
SENSOR COMSTANT  295/39% 0.441 OBSTRUCTIONS: __ Frees  ohave
; 399E/9500__ 0.339
' 560 ) (6360
HEIGHT READINGS MTS ¥FT STATION pEscrIpTIONS & . s/ e progl)
./’ /«/:)?(9
(790
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIOMNS
TIMVME GDOP SATELLITES
0027 4.8 |y/s
O0S
SKETCH
Py

e i




30}/\1/

TP s od

ARRO-MIETRIC, INC
4020 TECHNCLOGY PARKWAY
SHEBOYGAN, WISCOMSIN 53683
PROJECT THEEENY
OPERATOR - !{Q) SITE NUMBET
E L)
DATE 31 SITE NAME
TRACKING TIMES (LOCAL) MEASURE v SENSOR TYPE 500 9500 395 299
, - MEMORY CARD /0H
START oL A7 BATTERY NO. OB
STOP q.0 < COMTROLLER NO,
SENSOR NO.
SENSOR CONSTANT  299/39% 0.441 OBSTRUCTIONS: __ F7ces  above
; 399K/, A
w02 (Tose)
HEIGHT READINGS MTS FT STATION pESCRIPTIONS. SU/._ ssle o {
/. 33D ro oad

SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

TIME GDOP SATELLITES

ongg | 4.6 |4/
05 09

SKETCH
b




SHEBOYGAN, 3

}i
J
)
(‘3
'—~4
7
;1‘*
i
[€]4
(3]
r::~
o
[

PROJECT
OPERATOR . SITE MUMBER A
ATE } o2 £2)
DATE SITE NAME HOKe
TRACKING TIMES (LOCAL) MEASURE SENSOR TYPE 500 9500 399 299
120 3 MEMORY CARD /704
o, v -
STARY Lo p BATTERY NO. «O
STOP 1298 N CONTROLLER NO.
) ' / SENSGOR NO. )
SENSOR COMSTANT  299/39¢ 0.441 OBSTRUCTIONS: _fhec s aboy ¢
; 399E/9500 0.389 -
560 ¢ 0.360
HEIGHT READINGS MTS T STATION pESCRIPTIONS. N o oo
/. 370 Pear ofeor /o ;?
/. 730

SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

TIME GDoP SATELLITES

0243 | a8 | 7/7

0325

SKETCH
Y|
\\, | .-

o




2020 TECHNOLOGY PARKWAY
SHEBOYGAN, WISCOMSIN 53683 “frees \Aﬁ‘j
PROJECT Hies "y
QPERATOR . Wf’z SITE NUMBER -
~ — . =T I 7 o S
DATE | 3o i SITE NAME I OS
TRACKING TIMES (LOCAL) MEASURE .~ SENSOR TYPE 500 9300 399 209
107 3 MEMORY CARD 70
START =00 Q - BATTERY NO. QD
STOP J1:23 CONTROLLER NO,
) SENSOR NO.
SENSOR COMSTANT  299/399 0.441 OBSTRUCTIONS: __ P aces ahou o
: 399E/9500. 0389
| (’75700/) ¢ e.ssa)
HEIGHT READINGS MTS FT STATION DESCRIPTIONS. O, s/ de  powa )
IRCYSY
/ [ ;} &ﬁ‘;l %)f
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDGP SATELILJITES
O 8E Jin
O/ A3
SKETCH
EY

//me«,/ | ) ¢
@
/ e *}:S:é e j . ‘@«::;._ﬂljm\”ww,-r T e T \\”;::ﬁ;mﬂ// i
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4020 TECHNOLOGY PARKWAY
SHEBOYGAN, WISCOMS

ETRIC, INC.

i~

‘7!"")’“%@ 8 /;)7"

IN 53683

PROJECT HHHOS |
OFERATOR - e, SITE NUMBET
- Ly, >3 ~
DATE S N = SITE NAME LHOC
TRACKING FIMES (LOCAL) MEASURE _ )/ SENSOR TYPE 500 9300 399 299
& MENMORY CARD 70¢
Fr v Dew,
START ‘ X BATTERY NO. %)
STOP 5' 30 CONTROLLER NO,
) SENSOR NO.
SENSOR COMSTANT  299/39% 0.441 OBSTRUCTIONS: drees  ahe e
; 399E/9500) 0389~
' ﬁéﬁﬁﬂ»/ ¢ 6.360 ?
HEIGHT READINGS BTS FT STATION DESCRIPTIONS_ | p e €
1379

SATELLITE OBSERVATIONS

WEATHER COMDITIONS/IMPORTANT OBSERVATIONS

TIVE GDOP SATELLITES
sz z.9|72/7
2223l 1.5 19/9 .
] SKETCH
Y
\ )

.




AERO-WMIETRIC, INC,
4020 TECHMOLOGVY PARKWAY
SHEBOYGAN, WISCOMSIN 53583 Tree s /575
PROJECT N[O -
E Ao B | .
DATE CRECRE o SITE NAME 50/
TRACKING TIMES (LOCAL) MEASURE _ |/ SENSOR TYPE 500 9500 399 293
2.7y MERNORY CARD 7o/
START . e BATTERY NO. [z
STOP 379 a CONTROLLER NO.
Jj SENSOR NO.
SEMSOR COMSTANT  208/39% 0.443% OBSTRUCTIONS: Jrees olm Ve
; 399E/gsa 6389
500 > ( 0.360
. : . 0
HEIGHT READINGS MTS FT STATION DESCRIPTIONS . S sidle oo
IT/NAY

SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDOP SATELLITES
oM3d| 4.y el
05} ‘7 7
& S e SKETCH
_uf’&. N ,/ g y o S
) // ,_,,,,//
,-/ Nn"/ ,,/‘"/’
P -/
«»/'/J




ARRG-METRIC, INC,

4020 TECHHOLOGY PARKWAY
SHEBOYGAN, WISCO

%Péc\h \ /;?

MSIN 53683

PROJECT oS )
OPERATOR - M) SITE NUMBER 3
DATE SR SITE MAME GO
TRACKING TIMES (LOCAL) MEASURE SENSOR TYPE 500 9500 399 200
q: 4 MEMORY CARD ~04
START e K% N BATTERY NO. QB
— 10298 o . CONTROLLER NO,
SENSGR NO.
SENSOR COMSTANT  296/396 0.441 OBSTRUCTIONS: “Jreo b oy e
; 399E/9 0;0» J39/)
0(} ¢ .360

HEIGHT READINGS  ™TS FT sTATION pESCRIPTIONSN & 5/0e 1o )

99
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMIPORTANT OBSERVATIONS
TIME GDOP SATELLITES
2343 8 ¢ />
- 77 .
Coas &S 5 /S
4

Leai\or

 SKETCH
.-




SR 7 4T LR OIBSTHR 2205
SHEBOYGAN, WISCOMSIN 53683 Jhees ¢//” Is
PROJECT Nnios |
OPERATOR - A SITE NUMBEE S
DATE 3.7 12 SITE NAME AT
TRACKING FIMES (LOCAL) MEASURE SENSOR TYPE 500 9500 399 299
. MEMORY CARD 204
START —LA BATTERY NO. Cr3
TP /159 A CONTROLLER NO.
: 7 SENSOR NO.

SENSOR CONSTANT  299/39% 0.441 OBSTRUCTIONS: __Jnree s  aobo v

; 399*@/95011 633
C W%o/) e 363\‘>

MTS 7T
] 378

HEIGHT READINGS

|77 &

SEsife oV

STATION DESCRIPTIONS

o ste.

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

GDOP SATELLITES

7/ 7

3.6

SKETCH
by




AERO-METRIC, INC,
4020 TECHNOLOGY PARKWAY

SHEBOYGAN, WISCONSIN 53083 Frees  \Jor
PROJECT 1111105
OPERATOR - W2 SITE NMUMBER &
, T :Za
DATE SR ENES STTE NAME 5/0
TRACKING TIMES (LOCAL) MEASURE SENSOR TYPE 500 9500 399 209
10125 MEMORY CARD 794
START 2 p BATTERY NO. &,
STOP IR CONTROLLER NO,
7 SENSOR NO.
SENSOR COMSTANT  299/399 OBSTRUCTIONS: __Yrees _ghove
! 399E/950..
| 500
HEIGHT READINGS TS T STATION pESCRIPTIONS_ S U)ol eV
. 328
(&85
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDGCP SATELLITES
0zas| 34 |5/7
0310 N
S, o ' | -
— Q.\j) N SKETCH
(7 =
\\h ‘:'\'\ . S
/:h\\\ \\\\'\,,




AERO-METRIC, INC.

4020 TECHNOLOGY PARKWAY oo .
e ;
SHEBOYGAN, WISCONSIN 53083 Fer2&s 7
PROJECT S D
OPERATOR //4 AN/ SITE NUMBER 7/
DATE 2/29 /1 SITE NAME = ¢
TRACKING TIMES (LOCAL) MEASURE &7 #/¢) | SENSOR TYPE 9500 399 299
/2. ]/ MEMORY CARD /£
START = BATTERY NO.
STOP /2.3 A CONTROLLER NO,
SENSOR NO.
SENSOR CONSTANT  299/399 0.441 OBSTRUCTIONS: _ 7E4=SS Lt ¢
399E/9500 0.389 1A N2 AR [
200 AUACAN S
HEIGHT READING& MTS FT STATION DESCRIPTIONS 7%//1]’7‘ i /A/

1237

[L D AP S

[

& Sy

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

TIME GbOP SATELLITES
221 2.3 | 7/7 —r0
02.%3 2.2 | 7/7-,0 ;

N

b




AERG-MET

4020 TECENOLOGY P4 PQK WAY

2IC, INC

SHEBOYGAN, WISCOMSIN 53083

s
PROJECT L)) 195
OPERATOR - //7/0\ //\/ SITE MUMRBEF B
DATE e/ SITE NAME S5O 2
TRACKING TIMES (LOCAL) WEASURE &/t 7 /O | SENSOR TYPE ~Z00> 9500 399 299
- MEMORY CARD s
START 0.5 2 BATTERY NO.
sTop - /) 2T CONTROLLER NO,
i SENSOR NO.
SENSOR COMSTANT  1298/399 0.441 OBSTRUCTIONS: i
399E/9500 0.389 s R,
500 L L [
HEIGHT READINGS MTS ¥T STATION DESCRIPTIONS_ /C%W s
p.«C;’{/) é%/ﬂ@/dﬁ ﬁ’;"

SAT}\ELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

M

TIME - GDOP SATELLITES
&2 2.9 /9 = /O
0/ 27| 3 3 =)@ —7

 SKETCH
by

9224
//};/!(?M@

(Wogp




AERG-METRIC, INC
4020 TECHBNOLOGY PARKWAY “7’%% .
SHEBOYGAN, WISCOPMSIN 53683
PROJECT /Nl/ =5 7,
DATE ;/ 4 // = SITE NAME S5 DD
TRACKING TIMES (LOCAL) MEASURE GA&77 #/2) | SENSOR TYPE 500 ) 9300 399 299
‘ MEMORY CARD Y
STARY /5 35 BATTERY NO.
STOP /G L 2O CONTROLLER NO,
. SENSOR NO.
SENSOR COMSTANT  299/39% 0.441 OBSTRUCTIONS: T2 S A
; 3 500 0.389
' . 99E/9500 @ /;‘2) U?,/? )'é}/ ﬁ;&wgﬂ
HEIGHT READINGS  MTS T STATION DESCRIPTIONS %’%ﬁ/ﬁf“f’” z4)
[ 224 o DLz LAY £
§ £ 0,5 AT

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

DYy ¢

TIME GDOP SATELLITES
o8 | 7
SKETCH
R
,»//-‘/
L’f/’
L




HEB@Y GAN, T
PROJECT 12125
OPERATOR . L2 A
DATE 2 Jo2 e

SITE NAME

TRACKING TIMEC: (LOCAL) MEASURE ¢ SENSOR TYPE 399 299
/ % > MENMORY CARD /%
START - BATTERY NO.
STOP /// —Z CONTROLLER NO,
SENSOR NO.
SEMSOR COMSTANT  299/399 0.441 OBSTRUCTIONS:
! 399E/9500 6.389 14
500 <H360 £ fé LA,
HEIGHT READINGS MTS FT STATION DESCRIPTIONS /?ff%/'?”’” /A
/2%, Weopsm 4259 1/ Ta00 )
2L EANTH f"i/—/ﬁ L
7% ﬂ/;fy 0’ AP
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
//" C.
TIME GDoP SATELLITES
/0| 2.8 | @]B-F
253 [ 2l =F

Wﬂﬁﬁi/ﬁ

SKETCH
R




PROJECT LI EDE
OPERATOR - oy SITE NUMBES /
o I—
DATE L1022 5 SITE NAME /5D S
TRACKING TIMES (LOCAL) MEASURE 647 7-/¢) | SENSOR TYPE 9500 399 209
G54 MEMORY CARD (20 %
START O &
BATTERY NO.
STOP V0 2,0 CONTROLLER NO,
i SENSOR NO.
SENSOR CONSTANT  299/35% 8.441 OBSTRUCTIONS:
; 399E/9500 6.389
' 500 036
HEIGHT READINGS MTS FT STATION DESCRIPTIONS If%//] 7ZZ_sqL
Ay e lpoohsdls 2Rl |, EO
P CtzMrizsz s <t
~Z/0)
SATELLITE OBSERVATIGNS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDOP / SATELLITES
—
23541 2.7 T/G —
) 20| 2./ G/ — &

 SKETCH
R

W

pivis” O A
L1~ tT -0903,




j%]
PROJECT /SO ,
OPERATOR - LNt/ SITE NUMBER, =
DATE 33 L2 STTE NAME / é@l@
TRACKING TIMES (LOCAL) MEASURE G974 /77 | SENSOR TYPE —F 9300 399 299
Lo MEMORY CARD 2
START /505 BATTERY NO.
‘f;? (ﬂ'
STOP =G CONTROLLER NO,
SENSCR NO.
SEMSOR COMSTANT  299/39¢ 0.441 OBSTRUCTIONS:
; 399E/9500
‘ 500
HEIGHT READINGS MTS FT /A
/r”i’ﬁ 4D /
L 2/ /}
ﬂﬁ/fw

e

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

aoy

7 SATELLITES




AERO-MIETRIC, 1IN, oy ér//(ﬁ
4020 TECBNOLOGY PARKWAY (e
SHEBOYGAN, WISCOMSIN 53623
PROJECT /D)<
OPERATOR - w Y SITE NUMBES z
DATE 21722 SITE NAME S S50 7
TRACKING TIMES (LOCAL) MEASURE G4)7 # /¢’ | SENSOR TYPE T 500 0 9300 399 209
MENMORY CARD
START /= BATTERY NO.  _ .
sTop 77D CONTROLLER NO, _
X SENSOR NO.
SENSOR CONSTANT  299/39% 0.441 OBSTRUCTIONS: ' -7 /2= A
: 399E/95060 0,359
500 /.;60 D §
HEIGHT READINGS  DATS FT STATION DESCRIPTIONS [t A
/53 Sfoprs g W@ ‘U of

,///( /,{/ /{Z:/E{/?/

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

i
TIME GDGP _ SATELLITES
A7 7 7 | 77T
02271 Z. [ @]~




4020 TECHN“LOGY E
GAN, WISCOMSIN 53683

C, IMC, TREL S
PARWKWAY

SHEBOY
PROJECT 11110
OPERATOR . WIN
DATE 2/6 /12

SITE NAME

TRACKING TIMES (LOCAL) MEASURE M-ﬁ/@
START 9,3 2
STOP LS00 4Z

SEMSOR COMSTANT  209/39% 0.441
; 399K/9500 6.389

500

HEIGHT READINGS MTS FT

2

SENSOR TYPE 50) 9500 399 299
MEMORY CARD /

BATTERY NO.

CONTROLLER NO.

SENSOR NO.

OBSTRUCTIGNS: TI ot S

f ﬁ T A
ﬁfiﬁ“

STATION DESCRIPTIONS
s N Wf“*’%
T2rE S S S

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

M

TIME v GDCOP A""‘ELLITES
2232| /G | Jo //0 —/
.ol .22 3/ -3
. A 12 Pz =
N_Q-_——%—@M_ Vae, P L)
R - - ) ) P ,\\ -




AERG-MIETRIC, IMC,

4020 TECHNOLOGY PARKWAY Weay)s
SHEBOYGAN, WISCOMSIN 53623
PROJECT L2025
OPERATOR - Y SITE NMUMBER SO
DATE % S /o E SITE NAME //-’7/ 2 9
TRACKING TIMES (LOCAL) MEASURE @M 7 #/£7 | SENSOR TYPER 500 J) 9500 395 199
5 MEMORY CARD (g
START . vy BATTERY NO.
STOP ; /_7/ % CONTROLLER NO.
_ : SENSOR NO.
SENSOR COMSTANT  209/399 0.441 OBSTRUCTIONS: T2
; 399E/9500 6.389
' 500 é@@
HEIGHT READINGS PATS FT STATION DESCRIPTIONS %@W T
. o o - S
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
7
TIME GDGP SATELLITES
.t | 2.8 g~
& dE5 | 2. 2

SKETCH




FROJECT /////q ﬁi’”’
¥

 GPERATOR - MAMZ

SENSOR TYPER
MEMORY CARD

BATTERY NO.

COMTROLLER NG,

SENSCGR MO,

STOP ey
SEMSOR CONSTANT  299/350 6.441
; 399E/9500 0.580

HEIGHT READINGS MTS T

[]T7

oBsTRUCTIONS:  COC I M )T Wf‘m

Al cpuapsailr<

STATION DESCRIPTIONS F%?‘f = _ N

'z 22 AL T af ﬁ/fé@

SATELLITE OBSERVATIONS WEATHER COMNDITIONS/IMPORTANT OBSERVATIONS
TIME [ GDOP. SATELLITES
0 /.l B 3 /3
2los| 2.7 | F/FF |
\ SKETCH
F{/f([,.é// ///&ffé % J oy




st s,

PROJECT DG
CPERATOR YA LY SITE NUMBEF /
- z /5 ‘ o
DaTE 3/7. SITE NAME Ve
TRACKING TIMES (LOCAL) MEASURE (v 7 () | SENSOR TYPE (j@ 5500 399 1299
T MEMORY CARD __ = / /J«{,
START L e -
y BATTERY NO.
= T e
STOP ., 24 CONTROLLER NO,
) SENSOR NO.
EMSOR COMSTANT  209/356 .441 OBSTRUCTIONS: T2 s
) 399E/9500 0389
500 o560
HEIGHT READINGS RMTS ¥T STATION DESCRIPYIONS /)@//7/ T //t/
L2096 Werne o 224
SATELLITE OBSERYVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TINME GDOI; SATELLITES

N

(Mg//ﬁ/ -

AN

| ?/,? —

.
g,
i

I

SKETCH




AERG-METRIC, INC,

4020 TECHHNOLOGY PARKWAY

SHEBOYGAN, WISCOMSIN 53083
PROJECT DS
OPERATOR - 7/ SITE NUMBEF
DATE 2/8/2. STTE NAME
TRACKING TIMES (LOCAL) MEASURE GAZ7 /& | SENSOR TYPE 399 299

MEMORY CARD /
START (0 _ZZ BATTERY NO.
STOP /S G CONTROLLER NO,
) SENSOR NO.
SEMSOR COMSTANT  208/398 0.441 OBSTRUCTIONS: TAI=Z D P
; 399E/9500 0.389 - A
: 500 /?)//M/‘C}ﬁ}w S
HEIGHT READINGS MTS FT STATION DESCRIPTIONS /‘9@//\/ 7 A/
= Sy
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
Yol
. TIME GDoP SATELLITES

Ay o CF, b"" = ne G
Q028 2.7 | 2/7-F
0028 2.5 | 7 =7




AERO-ME

T

y BTRIC, 1IN,
2020 TECBENOLOGY P ?AR}{FV»’EY

SHEBOYGAN, WISCOMSIN 53623
PROJECT -39 QL‘
OPERATOR .- WJ/I/ SITE NUMBER
i ' L
DATE 3/8 /12 SITE NAME 5/
TRACKING TIMES (LOCAL) MEASURE G 7 /72 | SENSOR TYPE 9500 399 299
T MEMORY CARD Y74

o iy o

START L 2 BATTERY NO.

STOP /7 2 & CONTROLLER NO,

; SENSOR NO.
SENSOR COMSTANT  209/35% 0.441 OBSTRUCTIONS: TRLLE = A
I E/050 o 389 )
' Fomp ,_ P uto2 A A+
HEIGHT READINGS MTS FT STATION DESCRIPTIONS ({j) LT 2A
L2245 YAl e s 4
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
A

TIME GDGP SATELLITES
0153 | 2.9 g/3 ~ P
Q228 2.8l &85 ~7




AERO-METRIC, INC.
4020 TECHNOLOGY PARKWAY
SHEBOYGAN, WISCONSIN 53083

oy
Sl

PROJECT /7 A=s =
OPERATOR LH/I SITE NUMBER
DATE Z/ z7 /{} = SITE NAME ;‘7&/
TRACKING TIMES (LOCAL) MEASURE /77 77&) | SENSOR TYPE 9500 399 299
e O MEMORY CARD /4L
START —=2 BATTERY NO.
STOP =2 ) CONTROLLER NO,
7 SENSOR NO.
SENSOR CONSTANT  299/399 0.441 OBSTRUCTIONS: TI2Er [
399E/9500 0.389
500
HEIGHT READINGS MTS FT STATION DESCRIPTIONS___ 4/ C2/Z.
R -
zy Conle . ArZon)

SATELLITE OBSERVATIONS

WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

TIME GDOP ' SATELLITES
o) 06| 2.8 | 27 -P
Az | 2.4 Z/7 T
' SKETCH
N




AERG-WMIETRIC, INC,
4020 TECHNOLOGY PARKWAY
SHEBOYGAN, WISCOMSIN 53483
PROJECT /) 1)) S
OPERATOR - N SITE MUMBER /
DATE 2/oz lrz SITE NAME ?@Z
TRACKING IMEQ (LOCAL) MEASUREGY ) 7/ | SENSOR TYPE 5000 9500 399 209
P / MEMORY CARD /
START -/ BATTERY NO.
STOP 77, CONTROLLER NO,
: SENSOR NO.
SENSOR COMSTANT  296/39% 0.441 OBSTRUCTIONS: 72L& Ale.
500 3
HEIGHT READINGS BATS FT STATION DESCRIPTIONS A o
" o) VAo - == g7
/2
//"/ %//7// /////ﬂ/‘*

SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS

TIME GDOP SATELLITES
Z22:d/ Z L | 9/5 -7
252 2.5 7/

 SKETCH
P

Ve lloy
liné




AERG-METRIC, INC, e
4020 TECHNOLOGY PARKWAY 7 ey
SHEBOYGAN, WISCOMSIN 53623
/,r, =
PROJECT /)])17)S [
OPERATOR - /,7/’“,\//’7/ SITE MUMBER §
e, } o,
T T b p ;j) " {,)»»—/ e
DATE Zloz/s SITE NAME S5
TRACKING TIMES (LOCAL) MEASURE G717 #/2 | SENSOR TYPE 00D 9300 399 299
. MEMORY CARD A
START /5o
BATTERY NO.
STOP S8 CONTROLLER NO,
' SENSOR NO.
SEMSOR COMSTANT  299/35% 0.441 OBSTRUCTICNS: =, GJ
; 399K/9500 0.389
' 500 0.360
HEIGHT READINGS MTS 7Y STATION DESCRIPTIONS /V Z/ Q@Q .
/ﬁ’ o7 LN A JL T
SATELLITE OBSERVATIONS WEATHER COMDITIONS/IMPORTANT OBSERY ATIONS
GDoP SATELLITES
ij « g /4://?//;)"” ?ﬁ
7.0 | G/
i —




AERO-METRIC, INC,
4020 TECBNOLOGY PARKWAY
SHEBOYGAN, WISCOMSIN 53623
PROJECT I 4 )
OPERATOR - /ﬁ/?/ljﬂ/ SITE MUMBER e
DATE 7/3 // Z SITE NAME T 4L
TRACKING TIMES (LOCAL) MEASURE GAS7 7°// | SENSOR TYPE 500 9500 399 299
/2 MENORY CARD wp
o . -
START 44 BATTERY NO.
STOP /2 < CONTROLLER NO.
X SENSOR NO.
SENSOR COMSTANT  299/39¢ 6.441 OBSTRUCTIONS: G Z2ussle S
! 399E/9500 0.389
| 500 CB360 >
HEIGHT READINGS MTS T STATION DESCRIPTIONS g ATAN AL
/ Z/ﬁ N2 S8 Cop orF
& e
AT
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
TIME GDOoP , SATELLITES
2¢ 0/ /.9 | F/F -
, \
SKETCH
B




AFRO-METRIC, INC, Ayt

4620 TECHNOLOGY PARKWAY AL
SEEBO"GJ‘% WISCOMSIN 53683
PROJECT [ LD -
OPERATOR - 4 N/ SITE MUMBER /
DATE %/ /2 SITE NAME Fos5
TRACKING TIMES (LOCAL) MEASURE &EMT #/0 | SENSOR TYPE 500 ) 9500 399 299
3. MEMORY CARD — Lo 3
STARY O Z BATTERY NO.
STOP 2 2o CONTROLLER NO,
= SENSOR NO.
SENSOR CONSTANT  299/39% 0.441 OBSTRUCTIONS: __ 7REES /.
; 399E/9500 6.389
R < O
HEIGHT READINGS MTS FT STATION DESCRIPTIONS___Af /) /2
S CT7Z j@fi WA
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMIPORTANT OBSERVATIONS
SK& o ORLOWILL) D Qdc/ﬁ/(/
TIVE GDGP SATELLITES
z2zpo2| 2.0 | 7/7-9
2z 22 ,
f - SKETCH
yd -\ /} ” ~
| &ﬂ\\‘/y‘f" g 7 '
At/
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AERG-METRIC, INC, Az |
4020 TECHENOLGGY PARKWAY | §
SHEBOYGAN, WISCOMSIN 53633 f-Hy 5
 PROJECT LIS DS {
OPERATOR . LY SITE NUMBER 2-
DATE 3/8//2 SITE NAME 67 Ocr
TRACKIN u’"IMEQ (LOCAL) MﬁASU‘L, G/ D | SENSOR TYPE 500> 8500 399 299
f 6 MEMORY CARD _ /[ ¢/
START BATTERY NO.
STOP /& e CONTROLLER NO,
i SENSOR MNO.
SENSOR COMSTANT  299/399 0.441 OBSTRUCTIONS: _ A/Z
. 399E/9500 0.389
' 500 o360 >
HEIGHT READINGS MTS T STATION DESCRIPTIONS /) T /?&/gg{
/22 v VL)1 S - LS
SATELLITE OBSERVATIONS WEATHER CONDITIONS/IMPORTANT OBSERVATIONS
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1111105 GUAM WGS84 CONSTRAI NED ADJ

GeolLab V2. 4d WGS 84 UNITS: m DVB Page 0001
04:59: 24, Thu Mar 22, 2012
INI file: C: \ W NNT\ GEQLAB. | NI
Input file: Y:\11111105\ GEOVAT~1\ SURVEY\ GEO C WGS84. | OB
Qutput file: Y:11111105\ GEOVAT~1\ SURVEY\ GEO\ C_WGS84. LST
| PARAVETERS | OBSERVATI ONS |
R e P R TP EERTEEEE |
| Descri ption | Nunmber | Descri ption | Nunber |
_____________________________________________________________________________ |
| No. of Stations | 159 | Directions | 0 |
| Coord Paraneters | 471 | Distances | 0 |
| Free Latitudes | 157 | Azi mut hs | 0 |
| Free Longitudes | 157 | Vertical Angles | 0 |
| Free Heights | 157 | Zenithal Angles | 0 |
| Fi xed Coordi nates| 6 | Angl es | 0 |
| Astro. Latitudes | 0 | Heights | 0 |
| Astro. Longitudes| 0 | Height Differences]| 0 |
| Geoid Records | 0 | Auxiliary Parans. | 0 |
| Al Aux. Pars. | 0 | 2-D Coords. | 0 |
| Direction Pars. | 0 | 2-D Coord. Diffs. | 0 |
| Scal e Paraneters | 0 | 3-D Coords. | 0 |
| Constant Pars. | 0 | 3-D Coord. Diffs. | 1233 |
| Rotation Pars. | 0 | | |
| Translation Pars.| 0 | | |
| | | | |
| Total Paraneters | 471 | Total Cbservations| 1233 |
R LR I
| Degrees of Freedom = 762 |

OPTI ON | SELECTI ON

Conput ati on Mde Adj ust nment

Maxi mum |t erati ons 5

Convergence Criterion 0. 00100

Confi dence Level for Statistics 95. 000

Covari ance Matrix Conputation Connected Portion Only
Resi dual Rejection Criterion Tau Max

|
|
|
|
I
Confi dence Regi on Types | 3D Station Relative
Rel ati ve Confidence Regions | Connected Only
Variance Factor (VF) Known | Yes
|
|
|
|
|
|
|
|

CMULT (Multiply Parm Cov Wth VF) Yes
RMULT (Multiply Res Cov Wth VF) No
Force Convergence in Max lters Yes
Di stances Affect 3D No
Full 1nverse Conputed No
Nor mal s Reor der ed Yes
Coor di nat es Gener at ed No
Geoid Interpolation Method Bi - Li near



1111105 GUAM WGS84 CONSTRAI NED ADJ

GeolLab V2. 4d WGS 84 UNITS: m DVB Page 0002
Adj ust ed NEO Coor di nat es:
NORTHI NG EASTING O HEI GHT
CODE FFF STATI ON STD DEV STD DEV STD DEV MAPPRQJ
NEO 000 1 1505285. 064 268054. 997 201. 983 UTM 55
0. 004 0. 004 0. 006
SFMC 1 1. 00026553 0-30 16.468688 UTM 55
NEO 000 10 1499672. 842 267360. 180 180. 140 UTM 55
0.017 0.017 0. 017
SFMC 10 1. 00026953 0-30 14.856632 UTM 55
NEO 000 1001 1505769. 159 266565. 795 205. 828 UTM 55
0. 007 0. 007 0. 009
SFMC 1001 1.00027411 0-30 28.730580 UTM 55
NEO 000 1002 1467932. 997 246973. 739 57. 349 UTM 55
0. 025 0. 025 0. 026
SFMC 1002 1. 00039206 0-32 10.434519 UTM 55
NEO 000 1003 1483686. 656 248372. 377 85. 718 UTM 55
0. 006 0. 006 0. 007
SFMC 1003 1.00038331 0-32 21.131247 UTM 55
NEO 000 1004 1495413. 785 263669. 808 126. 461 UTM 55
0. 010 0. 010 0. 010
SFMC 1004 1. 00029095 0-30 38.186526 UTM 55
NEO 000 1005 1489495. 224 265601. 725 167. 909 UTM 55
0. 006 0. 006 0. 006
SFMC 1005 1. 00027970 0-30 15.690590 UTM 55
NEO 000 1006 1494518. 591 262290. 930 59. 309 UTM 55
0.008 0.008 0. 008
SFMC 1006 1. 00029903 0-30 47.752988 UTM 55
NEO 000 101 1501093. 773 267415. 966 186. 838 UTM 55
0. 006 0. 006 0. 010
SFMC 101 1. 00026921 0-30 16.205684 UTM 55
NEO 000 1011 1508925. 382 267776. 244 204. 848 UTM 55
0. 008 0.008 0. 008
SFMC 1011 1. 00026713 0-30 23.215013 UTM 55
NEO 000 1012 1468324. 086 255972. 024 57.578 UTM 55
0.024 0.024 0. 024
SFMC 1012 1. 00033672 0-31 2.368599 UTM 55
NEO 000 1013 1467756. 799 247366. 653 59.817 UTM 55
0.019 0.019 0. 020
SFMC 1013 1. 00038960 0-32 7.200451 UTM 55
NEO 000 1014 1482157. 023 251943. 028 206. 079 UTM 55
0. 010 0. 010 0.012
SFMC 1014 1.00036124 0-31 51.570285 UTM 55
NEO 000 1015 1496070. 564 265666. 648 154.819 UTM 55
0. 008 0.008 0. 008
SFMC 1015 1. 00027932 0- 30 23.500206 UTM 55
NEO 000 1016 1491282. 915 268214. 501 83. 865 UTM 55
0.011 0.011 0.011
SFMC 1016 1. 00026463 0-29 57.705311 UTM 55
NEO 000 1017 1489217. 911 265448. 893 161. 798 UTM 55
0. 002 0. 002 0. 003
SFMC 1017 1. 00028059 0-30 16.522534 UTM 55
NEO 000 1018 1491974. 269 267550. 017 191. 524 UTM 55
0. 005 0. 005 0. 005
SFMC 1018 1. 00026844 0-30 3.721057 UTM 55
NEO 000 1019 1482946. 415 259656. 492 63. 944 UTM 55



1111105 GUAM

WES 84

UNITS: m

WGS84 CONSTRAI NED ADJ

DVs

Adj ust ed NEO Coor di nat es:

CODE

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

FFF

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

STATI ON

1019
1020

1020
103

103
104

104
105

105
106

106
107

107
108

108
109

109
110

110
1101

1101
1103

1103
1104

1104
1105

1105
1106

1106
1107

1107
1108

1108
1109

0. 006
1.00031462
1484084. 968
0. 007

1. 00033313
1477729. 893
0.018

1. 00033109
1499609. 368
0. 006
1.00027454
1495888. 229
0. 007
1.00028301
1494904. 580
0. 008

1. 00027594
1487878. 340
0. 003

1. 00029532
1486522. 222
0. 003

1. 00030964
1487309. 381
0. 005

1. 00032234
1493944. 757
0. 007
1.00031784
1471453. 251
0.021

1. 00032755
1476957. 551
0.014

1. 00032226
1494605. 085
0. 007
1.00028672
1493973. 759
0. 006
1.00028783
1490704. 437
0. 006

1. 00032349
1491104. 768
0. 007

1. 00029648
1490311. 356
0. 005

1. 00033102
1490583. 823
0. 003

EASTI NG
STD DEV

0. 006

0-30 53. 211704

256565. 184
0. 007

0-31 18.517720

256903. 868
0.018

0-31 7.580483

266491. 419
0. 006

0-30 21.547604

265031. 104
0. 007

0-30 28.209919

266249. 992
0. 008

0-30 17.494529

262923. 866
0. 003

0-30 34. 346583

260495. 748
0. 003

0-30 51. 364021

258362. 938
0. 005

0-31 8.859705

259114. 784
0. 007

0-31 11.671456

257494. 953
0.021

0- 30 54. 844265

258376. 080
0.014

0-30 55.276116

264392. 995
0. 007

0-30 31.538917

264202. 686
0. 006

0-30 32.213762

258169. 053
0. 006

0-31 14. 785431

262726. 656
0. 007

0-30 39.999710

256915. 202
0. 005

0-31 23.980650

252992. 994
0. 003

O HEl GHT
STD DEV

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55



1111105 GUAM

WES 84

UNITS: m

WGS84 CONSTRAI NED ADJ

DVs

Adj ust ed NEO Coor di nat es:

CODE

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC

FFF STATI ON

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

1. 00035480
1495781. 438
0.012
1.00029123
1489123. 238
0. 006

1. 00036395
1491112. 903
0. 003
1.00034208
1485012. 503
0. 006
1.00038347
1475755. 934
0.014

1. 00032350
1470969. 018
0. 019

1. 00039496
1497287. 261
0. 002

1. 00024660
1502190. 202
0. 003
1.00024756
1496739. 054
0. 004
1.00023434
1492002. 961
0. 005

1. 00028920
1491380. 957
0. 002

1. 00034686
1492122. 052
0. 006

1. 00030512
1489558. 690
0. 007
1.00037210
1488890. 229
0.011
1.00038793
1471909. 425
0. 020
1.00032737
1473278. 352
0.018

1. 00032541
1474104. 739
0. 015

1. 00038654

STD DEV

0-31 54.710240

263621. 704
0.012

0-30 39.029230

251501. 219
0. 006

0-32 4.304274

255083. 478
0. 003

0-31 39.221258

248346. 574
0. 006

0-32 23.128731

258169. 501
0.014

0-30 55. 295068

246509. 930
0.019

0-32 18.113353

271378. 659
0. 002

0-29 40.592898

271208. 457
0. 004

0-29 47.971936

273557.011
0. 004

0-29 22.972190

263968. 475
0. 005

0-30 31.522499

254295. 625
0. 002

0-31 45.679611

261259. 047
0. 007

0-30 52. 679560

250179. 013
0. 007

0-32 15.118742

247630. 791
0.011

0-32 33.926048

257524. 679
0. 020

0-30 55.212878

257851. 695
0.018

0-30 54.498835

247855. 932
0. 015

0-32 12.091981

STD DEV

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55



1111105 GUAM WGS84 CONSTRAI NED ADJ

GeolLab V2. 4d WGS 84 UNITS: m DVB Page 0005
Adj ust ed NEO Coor di nat es:
NORTHI NG EASTING O HEI GHT
CODE FFF STATI ON STD DEV STD DEV STD DEV MAPPRQJ
NEO 000 1304 1496293. 329 270976. 777 182. 475 UTM 55
0.003 0.003 0. 004
SFMC 1304 1.00024888 0-29 42.491708 UTM 55
NEO 000 1305 1497420. 965 274413. 793 299.117 UTM 55
0. 005 0. 005 0. 006
SFMC 1305 1. 00022954 0-29 17.137719 UTM 55
NEO 000 1306 1493169. 115 269832. 656 209. 316 UTM 55
0. 008 0. 008 0. 010
SFMC 1306 1. 00025538 0-29 47.508500 UTM 55
NEO 000 1307 1495338. 084 263697. 835 123. 356 UTM 55
0.008 0. 008 0. 008
SFMC 1307 1. 00029078 0-30 37.872228 UTM 55
NEO 000 1308 1490532. 579 260882. 727 126.801 UTM 55
0. 006 0. 006 0. 006
SFMC 1308 1. 00030735 0- 30 53.546963 UTM 55
NEO 000 1309 1490902. 064 253334. 375 58. 582 UTM 55
0.003 0.003 0. 004
SFMC 1309 1. 00035271 0-31 52.490129 UTM 55
NEO 000 1310 1490759. 484 251960. 315 58. 857 UTM 55
0. 005 0. 005 0. 005
SFMC 1310 1.00036112 0-32 2.941730 UTM 55
NEO 000 1311 1489412. 859 253090. 904 221.881 UTM 55
0. 005 0. 005 0. 005
SFMC 1311 1. 00035420 0-31 52.392806 UTM 55
NEO 000 1312 1489440. 074 254168. 871 248. 658 UTM 55
0. 004 0. 004 0. 005
SFMC 1312 1. 00034763 0-31 44.088380 UTM 55
NEO 000 1401 1470644. 108 256701. 916 104. 245 UTM 55
0. 020 0. 020 0. 023
SFMC 1401 1. 00033231 0- 30 59.843546 UTM 55
NEO 000 1402 1472488. 701 255203. 158 133. 349 UTM 55
0.019 0.019 0. 022
SFMC 1402 1.00034136 0-31 13.720724 UTM 55
NEO 000 1403 1479320. 029 258595. 609 64. 604 UTM 55
0.013 0.013 0.016
SFMC 1403 1. 00032095 0- 30 56.665338 UTM 55
NEO 000 1404 1483033. 828 246919. 306 58. 086 UTM 55
0. 007 0. 007 0. 008
SFMC 1404 1. 00039239 0-32 31.437779 UTM 55
NEO 000 1405 1499564. 926 273053. 820 230. 381 UTM 55
0. 005 0. 005 0. 005
SFMC 1405 1. 00023716 0-29 30. 347455 UTM 55
NEO 000 1406 1501848. 069 272131. 164 238.729 UTM 55
0. 004 0. 004 0. 005
SFMC 1406 1. 00024235 0-29 40. 346720 UTM 55
NEO 000 1407 1499018. 620 275251. 391 214.874 UTM 55
0. 007 0. 007 0. 007
SFMC 1407 1. 00022488 0-29 12.557073 UTM 55
NEO 000 1408 1495423. 048 269093. 234 174. 390 UTM 55
0. 005 0. 005 0. 006
SFMC 1408 1. 00025959 0-29 56.053621 UTM 55
NEO 000 1409 1492541. 627 264514. 151 194. 729 UTM 55



1111105 GUAM

WES 84

UNITS: m

WGS84 CONSTRAI NED ADJ

DVs

Adj ust ed NEO Coor di nat es:

CODE

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

FFF

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

STATI ON

1409
1410

1410
1501

1501
1502

1502
1503

1503
1504

1504
1505

1505
1506

1506
1507

1507
1508

1508
1509

1509
1510

1510
1511

1511
1512

1512
1513

1513
1601

1601
1602

1602
1603

0. 005

1. 00028602
1491527. 512
0. 006
1.00031347
1469879. 266
0.022

1. 00033282
1473749. 213
0.018
1.00034363
1480683. 126
0.011

1. 00032600
1481143. 420
0. 008

1. 00038640
1496179. 903
0. 003
1.00024543
1500720. 700
0. 005

1. 00023951
1495113. 653
0. 004

1. 00024606
1490823. 847
0. 006
1.00031689
1490872. 314
0. 003
1.00034574
1490133. 356
0. 005

1. 00036485
1490621. 564
0. 004

1. 00035786
1489651. 960
0. 009

1. 00037985
1486027. 699
0.011

1. 00037919
1469887. 421
0. 022
1.00033281
1467896. 388
0.024

1. 00034207
1475435. 475
0.018

EASTI NG
STD DEV

0. 005

0-30 27.976546

259849. 258
0. 006

0-31 2.838826

256617. 125
0.022

0-30 59. 488565

254828. 783
0.018

0-31 18. 247940

257751. 209
0.011

0-31 4.932733

247877.028
0. 008

0-32 21.492249

271585. 075
0. 003

0-29 37.621771

272635. 569
0. 005

0-29 35.025629

271474. 455
0. 004

0-29 37.167114

259274. 203
0. 006

0-31 6.381406

254479. 761
0. 003

0-31 43.579373

251353. 699
0. 005

0-32 6.799912

252493. 029
0. 004

0-31 58.632085

248928. 452
0. 009

0-32 24.921412

249035. 578
0.011

0-32 19.187969

256618. 945
0.022

0-30 59. 485363

255087. 662
0.024

0-31 8.546898

257644.572
0. 017

O HEl GHT
STD DEV

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55



1111105 GUAM

WES 84

UNITS: m

WGS84 CONSTRAI NED ADJ

DVs

Adj ust ed NEO Coor di nat es:

CODE

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC

FFF

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

STATI ON

202
203

203
204

204
205

205
206

206
207

207
208

208
209

209

1. 00032665
1471314. 262
0. 015

1. 00039259
1496162. 284
0. 003

1. 00024606
1494214. 932
0. 006
1.00024971
1494479. 052
0. 006

1. 00028960
1492560. 994
0. 005

1. 00028623
1489108. 223
0. 005
1.00031033
1491388. 485
0. 002
1.00034704
1467292. 825
0. 026

1. 00038506
1509516. 988
0.011

1. 00026735
1502317. 148
0. 004

1. 00026407
1468784. 151
0.024

1. 00038307
1476004. 060
0. 022
1.00032578
1498962. 879
0. 007
1.00027854
1498601. 506
0. 008

1. 00028605
1489174. 609
0.012

1. 00028064
1480398. 305
0. 009

1. 00031996
1488558. 789
0. 004

1. 00029875

EASTI NG
STD DEV

0-30 58.899779

246888. 279
0. 015

0-32 15.694398

271475.078
0. 003

0-29 38.455322

270829. 933
0. 006

0-29 41.063571

263900. 388
0. 006

0-30 35.204083

264477. 737
0. 005

0-30 28. 283554

260378. 145
0. 005

0-30 55.613678

254265. 275
0. 002

0-31 45.924742

248093. 237
0. 026

0-32 1.034512

267738. 615
0.011

0-30 24. 252330

268311. 305
0. 004

0-30 10. 750713

248413. 008
0.024

0-32 0.618784

257789. 237
0.022

0-30 58.533259

265800. 342
0. 007

0-30 26.116277

264508. 781
0. 008

0-30 35.718040

265438. 755
0.012

0-30 16.546203

258760. 999
0. 009

0-30 56. 796434

262339. 931
0. 004

0-30 39. 732393

O HEl GHT
STD DEV

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55
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GeolLab V2. 4d WGS 84 UNITS: m DVB Page 0008
Adj ust ed NEO Coor di nat es:
NORTHI NG EASTING O HEI GHT
CODE FFF STATI ON STD DEV STD DEV STD DEV MAPPRQJ
NEO 000 210 1484883. 058 256250. 351 188. 028 UTM 55
0. 007 0. 007 0. 007
SFMC 210 1. 00033502 0-31 21.993447 UTM 55
NEO 000 3 1477395. 255 256915. 684 143. 837 UTM 55
0.018 0.018 0.018
SFMC 3 1. 00033102 0-31 7.051489 UTM 55
NEO 000 301 1506565. 571 266515. 265 192. 765 UTM 55
0. 008 0. 008 0. 009
SFMC 301 1.00027440 0-30 30.130193 UTM 55
NEO 000 303 1479325. 813 255616. 287 154. 381 UTM 55
0. 015 0. 015 0.016
SFMC 303 1. 00033886 0-31 19.563816 UTM 55
NEO 000 304 1503741. 934 268822. 991 202.881 UTM 55
0.001 0. 002 0. 003
SFMC 304 1. 00026113 0-30 8.533574 UTM 55
NEO 000 305 1500473. 428 265282. 435 167. 029 UTM 55
0. 006 0. 006 0. 007
SFMC 305 1. 00028154 0-30 32.064341 UTM 55
NEO 000 306 1489385. 936 265562. 280 166. 823 UTM 55
0. 010 0. 010 0.011
SFMC 306 1. 00027993 0-30 15.857662 UTM 55
NEO 000 307 1487458. 651 262891. 428 144. 634 UTM 55
0.003 0.003 0. 003
SFMC 307 1. 00029551 0-30 34.060716 UTM 55
NEO 000 308 1487872. 289 263742. 489 143. 940 UTM 55
0.003 0.003 0. 004
SFMC 308 1. 00029053 0-30 28.010979 UTM 55
NEO 000 309 1490337. 159 256933. 856 59. 903 UTM 55
0. 005 0. 005 0. 005
SFMC 309 1. 00033090 0-31 23.870052 UTM 55
NEO 000 310 1496818. 825 267305. 615 172. 224 UTM 55
0.016 0.016 0. 017
SFMC 310 1. 00026985 0-30 11.697819 UTM 55
NEO 000 311 1496349. 398 270976. 496 181. 206 UTM 55
0.018 0.018 0.018
SFMC 311 1.00024888 0-29 42.563190 UTM 55
NEO 000 4 1483075. 114 249881. 001 142. 547 UTM 55
0. 007 0. 007 0. 008
SFMC 4 1. 00037395 0-32 8.681333 UTM 55
NEO 000 401 1505942. 371 266444. 349 202. 323 UTM 55
0. 007 0. 007 0. 010
SFMC 401 1.00027481 0-30 29.899553 UTM 55
NEO 000 402 1466021. 375 252713. 332 56. 765 UTM 55
0. 027 0. 027 0. 028
SFMC 402 1. 00035653 0-31 24.146411 UTM 55
NEO 000 403 1465789. 355 250564. 829 56. 663 UTM 55
0. 027 0. 027 0. 028
SFMC 403 1. 00036973 0-31 40.187463 UTM 55
NEO 000 404 1480386. 682 254156. 165 160. 691 UTM 55
0.013 0.013 0.014
SFMC 404 1.00034771 0-31 32.187551 UTM 55
NEO 000 405 1499194. 668 267868. 426 190. 070 UTM 55
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WES 84

UNITS: m

WGS84 CONSTRAI NED ADJ

DVs

Adj ust ed NEO Coor di nat es:

CODE

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

FFF

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

000

STATI ON

405
406

406
407

407
408

408
409

409
410

410

501

501
502

502
504

504
505

505
506

506
507

507
508

508
509

509
510

510
6

7

0. 004

1. 00026661
1492371. 842
0. 007

1. 00026952
1487395. 817
0. 004

1. 00031494
1480398. 910
0. 009

1. 00031995
1486882. 693
0. 005
1.00031878
1496045. 065
0. 010

1. 00029697
1499385. 215
0. 006
1.00027418
1509549. 053
0. 009

1. 00026557
1501016. 477
0.024

1. 00026837
1480796. 393
0.013

1. 00035018
1494492. 995
0. 008
1.00027734
1492976. 551
0. 006

1. 00025980
1489311. 809
0. 003

1. 00027959
1482401. 831
0. 007

1. 00032081
1485251. 059
0. 007

1. 00033250
1495921. 629
0.013
1.00029111
1487711. 421
0. 003

1. 00030026
1484022. 150
0. 004

STD DEV

0. 004

0-30 10. 296323

267363. 159
0. 007

0-30 5.668580

259603. 767
0. 004

0-30 59. 384552

258762. 437
0. 009

0-30 56. 786168

258958. 184
0. 005

0-31 3.706010

262641. 208
0. 010

0-30 46.987757

266553. 363
0. 006

0-30 20. 782423

268049. 028
0. 009

0-30 21.856688

267562. 476
0. 025

0-30 14.965704

253750. 513
0.013

0-31 35.850224

266007. 962
0. 008

0-30 18.855019

269056. 828
0. 006

0-29 53. 288238

265621. 147
0. 003

0-30 15.308440

258618. 917
0. 007

0-31 0.495536

256668. 411
0. 007

0-31 19. 251659

263642. 209
0.013

0-30 39. 048645

262083. 842
0. 003

0-30 40. 625689

260088. 141
0. 004

STD DEV

118. 961
0. 005

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55
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WES 84

UNITS: m

WGS84 CONSTRAI NED ADJ

DVs

Adj ust ed NEO Coor di nat es:

CODE

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC
NEO

SFMC

FFF STATI ON

000

000

000 901

901
000 902

902
000 903

903
000 904

904
000 905

905
000 906

906
000 911

911
000 912

912
000 914

914
000 915

915
000 916

916
000 917

917
000 BEACH

BEACH
000 GGN_2205

GGN_2205
111 GUAM

GUAM

1. 00031206
1493782. 870
0. 007

1. 00030838
1493569. 637
0.012
1.00027490
1472525. 907
0.019

1. 00032643
1468080. 623
0.021

1. 00039242
1478689. 677
0.014

1. 00040160
1497244. 652
0. 003

1. 00024084
1490888. 655
0. 005

1. 00032995
1489687. 940
0.014

1. 00039935
1469173. 415
0. 022

1. 00033600
1478112. 142
0.013

1. 00032127
1497281. 229
0. 002
1.00024673
1499644. 765
0. 006
1.00022891
1489156. 902
0. 005

1. 00035644
1490372. 327
0. 004

1. 00033535
1478658. 798
0.013

1. 00040130
1472505. 592
0.019

1. 00032633
1503317. 357
0. 000
1.00025811

STD DEV

0-30 51. 277940

260708. 299
0. 007

0-30 59. 093154

266429. 272
0.012

0-30 14. 419640

257681. 434
0.019

0-30 54.819352

246915. 496
0.021

0-32 11.079555

245453. 555
0.014

0-32 36.767817

272398. 983
0. 003

0-29 32.600982

257092. 121
0. 005

0-31 23.367197

245808. 368
0.014

0-32 49.113693

256090. 205
0.022

0-31 2.583101

258541. 425
0. 013

0-30 55.509990

271355. 754
0. 002

0-29 40. 763686

274526. 686
0. 006

0-29 18.965276

252724. 478
0. 005

0-31 54. 886585

256196. 354
0. 004

0-31 29.626416

245499. 804
0.013

0-32 36.370335

257697. 246
0.019

0-30 54.671928

269352. 171
0. 000

0-30 3.868810

STD DEV

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 55

UTM 